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ABSTRACT
Food h a b i t s  of  23 s p e c i e s  o f  d e m e r s a l  d e e p - s e a  f i s h e s  
f r o m  t h e  t e m p e r a t e  M i d d l e  A t l a n t i c  B i g h t  a n d  t h e  t r o p i c a l  
B a h a m a s  r e g i o n  a r e  d e s c r i b e d .  I n  a d d i t i o n ,  b o d y  c o m p o s i t i o n  
p a r a m e t e r s  i n c l u d i n g  p e r c e n t  w a t e r ,  a s h ,  c a r b o n ,  a n d  n i t r o g e n  
a r e  d i s c u s s e d  f o r  48 d e m e r s a l  s p e c i e s  f r o m t h e s e  s t u d y  a r e a s .
Food h a b i t s  d a t a  on Ba h a mi a n  s p e c i e s  a r e  c o m b i n e d  w i t h  
t h o s e  f r om o t h e r  s t u d i e s  i n  an a t t e m p t  t o  d e s c r i b e  t h e  t r o p h i c  
s t r u c t u r e  o f  t h i s  t r o p i c a l  d e e p - s e a  f i s h  a s s e m b l a g e .
N u m e r i c a l  c l a s s i f i c a t i o n  t e c h n i q u e s  a r e  u s e d  t o  g r o u p  s p e c i e s  
b a s e d  upon s i m i l a r i t y  o f  d i e t s .  F o u r  g r o u p s  a r e  e v i d e n t ,  
i n c l u d i n g  a g r o u p  wh i c h  f e e d s  l a r g e l y  on p o l y c h a e t e s ,  a s e c o n d  
w h i c h  f e e d s  m a i n l y  on c o p e p o d s  a l o n g  w i t h  o t h e r  s m a l l  
c r u s t a c e a n s ,  a  t h i r d  g r o u p  wh i c h  f e e d s  on s m a l l  c r u s t a c e a n s  
b u t  mo s t  h e a v i l y  on m y s i d s  and a m p h i p o d s ,  a n d  f i n a l l y  a f o u r t h  
g r o u p  wh i c h  f e e d s  h e a v i l y  on n a t a n t  d e c a p o d s  a n d  t e l e o s t s .  
W i t h i n  e a c h  g r o u p  a v a r i e t y  o f  t a x a  a n d  f e e d i n g  mo d e s  a r e  
a p p a r e n t ,  i n c l u d i n g  b e n t h i c  s p e c i e s  a s  w e l l  a s  b e n t h o p e l a g i c  
s p e c i e s  w i t h  a n d  w i t h o u t  s w i m b l a d d e r s . Th u s  a  v a r i e t y  o f  
f e e d i n g  m e c h a n i s m s  w h i c h  r e s u l t  i n  s i m i l a r  d i e t s  a r e  d i s p l a y e d  
by t h e s e  f i s h  a s s e m b l a g e s .
Body c o m p o s i t i o n  p a r a m e t e r s  a r e  v a r i a b l e ;  h o w e v e r ,  some 
t r e n d s  a r e  e v i d e n t .  B e n t h o p e l a g i c  s p e c i e s  w i t h o u t  
s w i m b l a d d e r s  t e n d  t o  h a v e  h i g h e r  w a t e r  c o n t e n t s  a n d  mor e  
p o o r l y  o s s i f i e d  s k e l e t o n s  t h a n  o t h e r  s p e c i e s .  I n  a d d i t i o n ,  
p e r c e n t  w a t e r  s h o w s  a p o s i t i v e  c o r r e l a t i o n  w i t h  d e p t h  o f  
o c c u r r e n c e ,  b u t  i t  i s  a p p a r e n t  t h a t  a t  a l l  d e p t h s ,  s p e c i e s  
w i t h  a v a r i e t y  o f  body c o m p o s i t i o n s  h a v e  s u c c e s s f u l l y  a d a p t e d  
t o  l i f e  i n  t h e  d e e p  s e a .
The d i e t s  a n d  body  c o m p o s i t i o n s  o f  t r o p i c a l  s p e c i e s  a r e  
c o m p a r e d  w i t h  t h o s e  o f  t e m p e r a t e  M i d d l e  A t l a n t i c  B i g h t  s p e c i e s  
i n  a n  a t t e m p t  t o  a c c o u n t  f o r  t a x o n o m i c  d i f f e r e n c e s  b e t w e e n  t h e  
t wo  a r e a s .  S p e c i e s  w i t h  h i g h  w a t e r  c o n t e n t s  a p p e a r  t o  be  mor e  
a b u n d a n t  i n  t h e  Bahamas  s t u d y  a r e a  t h a n  i n  t h e  M i d d l e  A t l a n t i c  
B i g h t .  A c c o r d i n g l y ,  s p e c i e s  w i t h  r e l a t i v e l y  i n a c t i v e  l i f e  
s t y l e s  seem t o  b e  more i m p o r t a n t  i n  t h e  Ba ha ma s  r e g i o n .  
D i f f e r e n c e s  i n  t r o p h i c  s t r u c t u r e  may a c c o u n t  f o r  o t h e r  
d i f f e r e n c e s  b e t w e e n  t h e  M i d d l e  A t l a n t i c  B i g h t  a n d  B a h a m i a n  
f a u n a s .
xiii
F o o d  h a b i t s  a n d  body  c o m p o s i t i o n  o f  some 
d o m i n a n t  d e e p - s e a  f i s h e s  f r o m  t e m p e r a t e  a n d  t r o p i c a l  
r e g i o n s  o f  t h e  w e s t e r n  N o r t h  A t l a n t i c
Introduction
R e c e n t  i n c r e a s e s  i n  t h e  n u mb e r  o f  d e e p - s e a  d e m e r s a l  f i s h  
c o l l e c t i o n s  h a v e  l e d  t o  t h e  p u b l i c a t i o n  o f  a n u m b e r  of  
r e g i o n a l  f a u n a l  d e s c r i p t i o n s  ( M a r k l e  a n d  M u s i c k ,  1 9 7 4 ;  
H a e d r i c h ,  Rowe ,  a n d  P o l l o n i ,  1 9 7 5 ,  1 9 8 0 ;  H a e d r i c h  and K r e f f t ,  
1 9 7 8 ;  M u s i c k ,  1 9 7 9 ;  M e r r e t t  a n d  M a r s h a l l ,  1 9 8 1 ;  P e a r c y ,  
S t e i n ,  a n d  C a r n e y ,  1 9 8 2 ;  S u l a k ,  1 9 8 2 ;  a n d  A n d e r s o n  e t  a l . ,  
i n  p r e s s ) .  T h e s e  s t u d i e s  p o i n t  o u t  s t r i k i n g  t a x o n o m i c  
d i f f e r e n c e s  b e t w e e n  r e g i o n s ,  e v e n  t h o u g h  many o f  t h e s e  r e g i o n s  
a r e  n o t  s e p a r a t e d  by o b v i o u s  p h y s i c a l  b o u n d a r i e s .  M e r r e t t  
a n d  M a r s h a l l  ( 1 9 8 1 )  d i s c u s s  d i f f e r e n c e s  i n  t h e  t a x o n o m i c  
c o m p o s i t i o n  o f  d o m i n a n t  s p e c i e s  o f f  n o r t h w e s t  A f r i c a  w i t h  
t h o s e  o f  t h e  t e m p e r a t e  w e s t e r n  N o r t h  A t l a n t i c .  P e a r c y  e t  a l .  
( 1 9 8 2 )  f o u n d  m a j o r  t a x o n o m i c  d i f f e r e n c e s  b e t w e e n  t h e  
n o r t h e a s t e r n  P a c i f i c  f a u n a  a n d  t h a t  o f  t h e  A t l a n t i c .  I n d e e d ,  
e v e n  w i t h i n  t h e  w e s t e r n  N o r t h  A t l a n t i c ,  S u l a k  ( 1 9 8 2 )  f o u n d  
m a j o r  d i f f e r e n c e s  b e t w e e n  t h e  d e e p - s e a  f i s h  f a u n a  o f  t h e  
B a h a m i a n  b a s i n s  a n d  t h a t  o f  t h e  USA M i d d l e  A t l a n t i c  B i g h t  
(MAB) ,  a n d  A n d e r s o n  e t  a l  ( i n  p r e s s )  p o i n t e d  o u t  d i f f e r e n c e s  
b e t w e e n  t h e  f a u n a  w i t h i n  t h e  C a r i b b e a n  b a s i n  a n d  t h a t  o f  t h e  
Ba h a ma s  r e g i o n .
2
3I n  a d d i t i o n  t o  t a x o n o m i c  d i f f e r e n c e s ,  r e g i o n a l  e c o l o g i c a l  
d i f f e r e n c e s  a l s o  e x i s t .  The  s o  c a l l e d  " b i g g e r - d e e p e r "  
p h e n o m e n o n  d e s c r i b e d  f o r  t h e  t e m p e r a t e  w e s t e r n  N o r t h  A t l a n t i c  
by H a e d r i c h  and  Rowe ( 1 9 7 7 ) ,  M u s i c k  ( 1 9 7 9 ) ,  a n d  P o l l o n i  e t  a l .  
( 1 9 7 9 ) ,  h a s  n o t  b e e n  o b s e r v e d  i n  t h e  Ba ha ma s  ( S u l a k ,  1 9 8 2 ) ,  
o f f  n o r t h w e s t  A f r i c a  ( M e r r e t t  a n d  M a r s h a l l ,  1 9 8 1 ) ,  o r  i n  t h e  
n o r t h e a s t e r n  P a c i f i c  ( P e a r c y  e t  a l  . , 1 9 8 2 ) .  F u r t h e r m o r e ,  
d i f f e r e n c e s  i n  a v e r a g e  f i s h  s i z e  h a v e  b e e n  f o u n d  b e t w e e n  
r e g i o n s .  F i s h e s  f r o m  t h e  B a h a m a s  ( S u l a k ,  1 9 8 2 )  a n d  o f f  
n o r t h w e s t  A f r i c a  ( M e r r e t t  a n d  M a r s h a l l ,  1 9 8 1 )  a r e  
c o n s p i c u o u s l y  s m a l l e r  t h a n  t h o s e  o f  t h e  t e m p e r a t e  w e s t e r n  
N o r t h  A t l a n t i c  ( S u l a k ,  1 9 8 2 ) .  P r e s e n t l y ,  m o s t  c o n s i d e r a t i o n s  
o f  r e g i o n a l  f a u n a s  h a v e  b e e n  b r o a d  i n  s c o p e  a n d  c o n s i d e r e d  
o v e r a l l  d i f f e r e n c e s  c o m mu n i t y  t r e n d s  w i t h o u t  d e t a i l e d  
c o m p a r i s o n s  o f  t h e  e c o l o g y  o f  i n d i v i d u a l  s p e c i e s .  S u l a k  
( 1 9 8 2 )  d i s c u s s e d  r e g i o n a l  d i f f e r e n c e s  i n  t r o p h i c  s t r u c t u r e ,  
e n e r g e t i c s ,  a n d  r e p r o d u c t i v e  p a t t e r n s ;  h o w e v e r ,  h i s  d i s c u s s i o n  
i s  l i m i t e d  by t h e  s c a r c i t y  o f  d a t a  on t h e  l i f e  h i s t o r i e s  o f  
d e e p - s e a  f i s h e s .
The  p r e s e n t  s t u d y ,  i s  b a s e d  u p o n  b o t t o m  t r a w l  c o l l e c t i o n s  
i n i t i a t e d  i n  1973  by t h e  V i r g i n i a  I n s t i t u t e  o f  M a r i n e  S c i e n c e  
t o  d e s c r i b e  d e m e r s a l  f i s h  a s s e m b l a g e s  on t h e  c o n t i n e n t a l  
s l o p e ,  r i s e ,  a n d  a b y s s  o f  t h e  MAB ( M u s i c k ,  1 9 7 9 )  a n d  a s i m i l a r  
s t u d y  c o n d u c t e d  by t h e  U n i v e r s i t y  o f  Mi ami  i n  t h e  Ba h a mi a n  
d e e p s  ( T o n g u e - o f - t h e - O c e a n , P r o v i d e n c e  C h a n n e l ,  a n d  Exuma 
S o u n d )  a t  a b o u t  t h e  same t i m e .  S i m i l a r  c o l l e c t i n g  m e t h o d s  
w e r e  u s e d  i n  b o t h  s t u d i e s  ( s e e  S u l a k ,  1 9 8 2 ) ,  t h u s  p r o v i d i n g  a n
4o p p o r t u n i t y  f o r  c o m p a r i s o n  o f  t h e  t e m p e r a t e  MAB f a u n a  w i t h  
t h a t  o f  t h e  t r o p i c a l  Ba h a ma s  r e g i o n .
R e s u l t i n g  s t u d i e s  h a v e  a n a l y z e d  s p e c i e s  c o m p o s i t i o n  (MAB 
-  M u s i c k ,  1 9 7 9 ;  Ba h a ma s  -  S u l a k ,  1 9 8 2 ) ,  a n d  i n  t h e  MAB, 
f e e d i n g  h a b i t s  ( M a r k l e ,  1 9 7 6 ;  S e d b e r r y  a n d  M u s i c k ,  1 9 7 8 ;  
We n n e r ,  1 9 7 8 )  a n d  l i f e  h i s t o r i e s  ( M a r k l e ,  1 9 7 5 ,  1 9 7 6 ;  M a r k l e  
a n d  We n n e r ,  1 9 7 9 ;  M i d d l e t o n ,  1 9 7 9 ;  W e n n e r ,  1 9 7 5 ,  1 9 7 6 ,  1 9 7 8 ,  
1 9 7 9 ;  We n n e r  a n d  M u s i c k ,  1 9 7 9 ) .  On l y  a f e w  s t u d i e s  h a v e  
a d d r e s s e d  t h e  b i o l o g y  o f  i n d i v i d u a l  s p e c i e s  f r om t h e  Ba h a ma s  
( M a r s h a l l  a n d  S t a i g e r ,  1 9 7 5 ;  S u l a k ,  1 9 7 7 a ,  1 9 7 7 b ;  C a r t e r ,  
1 9 8 4 ;  a n d  C r a b t r e e ,  S u l a k ,  a n d  M u s i c k ,  i n  p r e s s ) .  S e v e r a l  o f  
t h e s e  s t u d i e s  a r e  l a r g e l y  t a x o n o m i c  i n  s c o p e .
S u l a k  ( 1 9 8 2 )  f o u n d  a n u mb e r  o f  i m p o r t a n t  d i f f e r e n c e s  i n  
t h e  f a u n a l  c o m p o s i t i o n  o f  t h e  Baha ma s  a n d  MAB s t u d y  a r e a s  i n  
t e r m s  o f  n u m e r i c a l  d o m i n a n c e  o f  b o t h  f a m i l i e s  and  s p e c i e s .
The  f a m i l i e s  S y n a p h o b r a n c h i d a e , M o r i d a e ,  a n d  M a c r o u r i d a e  a r e  
n u m e r i c a l l y  d o m i n a n t  i n  t h e  MAB, w h i l e  i n  t h e  Ba h a ma s  t h e  
f a u n a  i s  c o m p r i s e d  p r e d o m i n a i t e l y  o f  t h e  S y n a p h o b r a n c h i d a e ,  
O p h i d i i d a e ,  C h l o r o p h t h a l m i d a e , a n d  H a l o s a u r i d a e . E v e n  w i t h i n  
f a m i l i e s  o c c u r r i n g  i n  b o t h  a r e a s ,  d i f f e r e n t  s p e c i e s  o f t e n  
p r e d o m i n a t e .  S u l a k  s u g g e s t s  t h a t  t h e s e  d i f f e r e n c e s  may 
r e f l e c t  d i f f e r i n g  l e v e l s  o f  f o o d  a v a i l a b i l i t y  i n  t h e  
r e s p e c t i v e  a r e a s  w i t h  s p e c i e s  a d a p t e d  t o  l o w  e n e r g y  l e v e l s  
p r e v a i l i n g  i n  t h e  B a h a m a s .  A d d i t i o n a l  d a t a  on f o o d  h a b i t s ,  
e n e r g y  r e q u i r e m e n t s ,  and  r e p r o d u c t i v e  b i o l o g y  o f  d e e p - s e a  
s p e c i e s  a r e  n e e d e d  t o  e v a l u a t e  t h e  a d a p t a t i o n s  o f  t r o p i c a l  and 
t e m p e r a t e  d e e p - s e a  f i s h e s  t o  t h e i r  r e s p e c t i v e  e n v i r o n m e n t s .
T h e  p r e s e n t  s t u d y  p r e s e n t s  new d a t a  on  t h e  f o o d  h a b i t s  
o f  d e e p - s e a  f i s h e s  f r o m t h e  B a h a m a s  and  t h e  t e m p e r a t e  w e s t e r n  
N o r t h  A t l a n t i c .  I n  a d d i t i o n ,  d a t a  on b o d y  c o m p o s i t i o n  
p a r a m e t e r s ,  i n c l u d i n g  w a t e r  c o n t e n t ,  a s h ,  c a r b o n ,  a n d  
n i t r o g e n ,  a r e  p r e s e n t e d  f o r  d o m i n a n t  s p e c i e s  f r o m e a c h  s t u d y  
a r e a .  Body c o m p o s i t i o n  p a r a m e t e r s  a l l o w  i n f e r e n c e s  o f  e n e r g y  
r e q u i r e m e n t s  a n d  s wi mmi n g  c a p a b i l i t i e s  o f  f i s h e s  f r o m  t h e  t wo 
s t u d y  a r e a s .
M a t e r i a l s  a n d  M e t h o d s
C o l l e c t i o n s
T h i s  s t u d y  i s  b a s e d  upon  c o l l e c t i o n s  ( c r u i s e s  l i s t e d  i n  
T a b l e  1)  ma de  by t h e  V i r g i n i a  I n s t i t u t e  o f  M a r i n e  S c i e n c e  
(VIMS)  a n d  t h e  U n i v e r s i t y  o f  M i a m i ' s  R o s e n s t i e l  S c h o o l  o f  
M a r i n e  a n d  A t m o s p h e r i c  S c i e n c e  ( RSMAS) .  G e n e r a l  a r e a s  s a m p l e d  
a r e  s hown i n  F i g .  1.  S e v e n  VIMS c r u i s e s  w e r e  c o n d u c t e d  i n  t h e  
MAB, c o n c e n t r a t e d  i n  t h e  v i c i n i t y  o f  N o r f o l k  S u b m a r i n e  Ca n y o n  
( F i g .  2)  w i t h  a d d i t i o n a l  s t a t i o n s  n e a r  H u d s o n  S u b m a r i n e  Ca n y o n  
( F i g .  3 ) .  S a m p l i n g  i n  t h e  MAB c o v e r e d  a d e p t h  r a n g e  o f  6 9 -  
4 8 7 9  m. I n  t h e  Ba h a ma s  f o u r  m a j o r  b a s i n s  w e r e  s a m p l e d ,  
i n c l u d i n g  T o n g u e - o f - t h e - O c e a n , Exuma S o u n d ,  C o l u m b u s  B a s i n ,  
a n d  I n a g u a  B a s i n  ( F i g s .  4 a n d  5 ) .  A d d i t i o n a l  c o l l e c t i o n s  w e r e  
made  on t h e  B l a k e  P l a t e a u ,  i n  P r o v i d e n c e  C h a n n e l ,  a n d  on t h e  
a b y s s a l  p l a i n  a d j a c e n t  t o  t h e  Ba h a ma s  s t u d y  a r e a  ( F i g .  4 ) .  
S a m p l i n g  i n  t h e  Ba h a ma s  c o v e r e d  a  d e p t h  r a n g e  o f  9 1 8 - 5 3 4 5  m.
I n  a l l ,  s e v e n  c r u i s e s  by RSMAS a n d  t h r e e  by VIMS w e r e  ma d e  i n  
t h e  B a h a m a s .  A d d i t i o n a l  s p e c i m e n s  f o r  c o m p a r a t i v e  l i f e  
h i s t o r y  w o r k  w e r e  t a k e n  a b o a r d  c r u i s e s  by R/V A l b a t r o s s  IV 
(NMFS) ,  R/V V i r g i n i a n  S e a  ( VI MS) ,  a n d  FFS A n t o n  Do h r n  
( I n s t i t u t  f l i r  S e e f  i s c h e r e i , Wes t  G e r m a n y ,  c r u i s e  2 1 3 - 3 )  a l o n g  
t h e  U . S .  e a s t  c o a s t .
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8F i g u r e  1.  L o c a t i o n  o f  M i d d l e  A t l a n t i c  B i g h t  and  B a h a m a s  
s t u d y  a r e a s  i n  t h e  w e s t e r n  N o r t h  A t l a n t i c .  
A r e a s  d e t a i l e d  i n  F i g u r e s  2 ,  3 ,  A, and  5 a r e  
i n d i c a t e d .
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9Figure 2 S t a t i o n  l o c a t i o n s  f r o m t h e  N o r f o l k  Ca n y o n  
M i d d l e  A t l a n t i c  B i g h t .
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Figure 3 S t a t i o n  l o c a t i o n s  i n  t h e  v i c i n i t y  o f  H u d s o n  
Ca n y o n ,  M i d d l e  A t l a n t i c  B i g h t .
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Figure 4 S t a t i o n  l o c a t i o n s  i n  t h e  Ba h a ma s  s t u d y  a r e a  a n d  
a d j a c e n t  a b y s s a l  p l a i n .
( M o d i f i e d  f r o m S u l a k ,  1 9 8 2 )
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F i g u r e  5 .  L o c a t i o n  o f  s t a t i o n s  w i t h i n  t h e  B a h a m i a n  b a s i n s ,  
T o n g u e - o f - t h e - O c e a n , Exuma S o u n d ,  Co l u mb u s  B a s i n ,  
a nd  I n a g u a  B a s i n .
( M o d i f i e d  f r o m  S u l a k ,  1 9 8 2 )
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S a m p l i n g  on VIMS c r u i s e s  was  a c c o m p l i s h e d  w i t h  a  1 3 . 7  m 
( 4 5  f t )  t r a w l  w h i l e  RSMAS c r u i s e s  u t i l i z e d  a s l i g h t l y  s m a l l e r  
1 2 . 5  m ( 41  f t )  n e t .  B o t h  n e t s  a r e  s e m i - b a l l o o n  o t t e r  t r a w l s  
( M a r i n o v i c h  G u l f  o f  Me x i c o  s h r i m p  t r a w l s ) ,  s i m i l a r  t o  t h o s e  
u s e d  by H a e d r i c h  e t  a l . ( 1 9 8 0 )  a n d  M e r r e t t  and  M a r s h a l l  ( 1 9 8 1 )  
i n  o t h e r  N o r t h  A t l a n t i c  d e e p - s e a  d e m e r s a l  f i s h  p r o g r a m s .
T r a w l s  w e r e  f i s h e d  a t  a s p e e d  o f  a p p r o x i m a t e l y  t wo  k n o t s  f o r  
60 m i n u t e s  on a l l  RSMAS c r u i s e s  a n d  f o r  30  m i n u t e s  t o  180 
m i n u t e s  on VIMS c r u i s e s  d e p e n d i n g  on d e p t h .  F o r  a d e t a i l e d  
d e s c r i p t i o n  o f  s a m p l i n g  g e a r  a n d  t e c h n i q u e s  s e e  S u l a k  ( 1 9 8 2 ) .
Fo o d  H a b i t s
S t o m a c h s  a n d  i n t e s t i n a l  t r a c t s  w e r e  r e m o v e d  f r o m  museum 
s p e c i m e n s  h o u s e d  a t  VIMS o r  RSMAS a n d  f r o m  f r e s h  s p e c i m e n s  a t  
s e a .  L e n g t h s ,  d e p t h  r a n g e s ,  n u mb e r  o f  f i s h  e x a m i n e d ,  p e r c e n t  
c o n t a i n i n g  f o o d ,  a n d  p e r c e n t  c o n t a i n i n g  s e d i m e n t  a r e  g i v e n  i n  
T a b l e  2.  D e p t h  o f  maximum a b u n d a n c e  was  e s t i m a t e d  t o  b e  t h e  
m o d a l  c a p t u r e  d e p t h  o f  a l l  c o l l e c t i o n s  i n  w h i c h  a g i v e n  
s p e c i e s  o c c u r r e d .  G u t s  w e r e  m a i n t a i n e d  i n  40% i s o p r o p y l  
a l c o h o l  f o l l o w i n g  f i x a t i o n  i n  10% f o r m a l i n .  The  p e r c e n t a g e  o f  
g u t s  c o n t a i n i n g  p r e y  i n  w h i c h  a  p r e y  i t e m  o c c u r r e d  ( f r e q u e n c y  
o f  o c c u r r e n c e ) ,  n u mb e r  o f  i n d i v i d u a l s  o f  e a c h  f o o d  t y p e  a s  a 
p e r c e n t a g e  o f  t h e  t o t a l  n u mb e r  o f  i n d i v i d u a l  p r e y  i t e m s  
( p e r c e n t  n u m e r i c a l  a b u n d a n c e ) ,  a n d  w e t  w e i g h t  a s  a p e r c e n t a g e  
o f  t h e  t o t a l  w e i g h t  o f  a l l  p r e y  i t e m s  ( p e r c e n t  w e i g h t )  w e r e  
d e t e r m i n e d .  W e i g h t s  w e r e  m e a s u r e d  by b l o t t i n g  p r e y  i t e m s  on 
f i l t e r  p a p e r  a n d  w e i g h i n g  on a n  a n a l y t i c a l  b a l a n c e .  The  i n d e x
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o f  r e l a t i v e  i m p o r t a n c e  ( I R I )  o f  P i n k a s , O l i p h a n t ,  a n d  I v e r s o n  
( 1 9 7 1 )  was  c a l c u l a t e d :
I R I  « F(N + W)
w h e r e  F = f r e q u e n c y  o f  o c c u r r e n c e ,  N = p e r c e n t  n u m e r i c a l  
a b u n d a n c e ,  a n d  W = p e r c e n t  w e i g h t .
O n t o g e n e t i c  c h a n g e s  i n  d i e t  w e r e  a n a l y z e d  u s i n g  t h e  
c o m p u t e r  p r o g r a m  SELECT ( V o d o p i c h  a n d  H o o v e r ,  1 9 8 1 ) .  The  
c o n t i n u u m  o p t i o n  o f  t h i s  p r o g r a m  s y s t e m a t i c a l l y  a d j u s t s  t h e  
s i z e  r a n g e  o f  p r e d a t o r s  i n c l u d e d  i n  c a l c u l a t i o n s  a n d  a l l o w s  
g r a p h i c  p r e s e n t a t i o n  o f  d a t a  a c r o s s  a  s i z e  c o n t i n u u m .  T h i s  
p r o g r a m  i n i t i a l l y  r a n k s  p r e d a t o r s  o f  a g i v e n  s p e c i e s  by 
l e n g t h .  F o o d  h a b i t s  a r e  t h e n  a n a l y z e d  f o r  g r o u p s  o f  f o u r  
f i s h  a t  a t i m e .  G r o u p s  a r e  f o r m e d  b e g i n n i n g  w i t h  t h e  s m a l l e s t  
f o u r  f i s h  a n d  t h e n  i n c r e m e n t i n g  by t h e  t wo  n e x t  l a r g e s t  f i s h  
w h i l e  d e l e t i n g  t h e  t wo  s m a l l e s t  o f  t h a t  g r o u p .  T h i s  c o n t i n u e s  
u n t i l  t h e  f o u r  l a r g e s t  i n d i v i d u a l s  a r e  g r o u p e d .  R e s u l t i n g  I R I  
v a l u e s  f o r  e a c h  g r o u p  o f  f o u r  p r e d a t o r s  a r e  t h e n  p l o t t e d  f o r  
e a c h  p r e y  t a x o n  a s  a  f u n c t i o n  o f  mean l e n g t h  o f  e a c h  g r o u p  o f  
f  o u r .
C l u s t e r  a n a l y s i s  o f  s t o m a c h  c o n t e n t  d a t a  was  u s e d  t o  
g r o u p  s p e c i e s  b a s e d  on s i m i l a r i t y  o f  d i e t s  a s  i n d i c a t e d  by t h e  
I R I .  T h i s  a n a l y s i s  was  c o n d u c t e d  o n l y  f o r  t h e  Ba h a ma s  s t u d y  
a r e a .  C l u s t e r  a n a l y s i s  was  n o t  a t t e m p t e d  f o r  MAB s p e c i e s  due  
t o  t h e  d i s p a r a t e  d a t a  a n a l y s i s  m e t h o d o l o g i e s  u t i l i z e d  i n  
p r e v i o u s  f o o d  h a b i t s  s t u d i e s  p e r t i n e n t  t o  t h e  f a u n a  o f  t h i s
r e g i o n  ( H a e d r i c h  a n d  H e n d e r s o n ,  1 9 7 4 ;  H a e d r i c h  and  P o l l o n i ,  
1 9 7 6 ;  S e d b e r r y  a n d  M u s i c k ,  1 9 7 8 ;  W e n n e r ,  1 9 7 8 ;  F a r l o w ,  1 9 8 0 ) .  
The  a n a l y s i s  was  r e s t r i c t e d  t o  s p e c i e s  c h a r a c t e r i s t i c  o f  a 
d e p t h  r a n g e  o f  1 0 0 0 - 2 0 0 0  m, and  f o r  \ *h i ch  a t  l e a s t  20 
s p e c i m e n s  c o n t a i n i n g  p r e y  we r e  a v a i l a b l e .  F o o d  h a b i t s  d a t a  
f r o m  t h e  p r e s e n t  s t u d y  a s  w e l l  a s  t h o s e  o f  C a r t e r  ( 1 9 8 4 )  f o r  
o p h i d i i d  f i s h e s  w e r e  i n c o r p o r a t e d  i n t o  t h i s  a n a l y s i s .  T h e s e  
c o m b i n e d  d a t a  f r o m  f i s h e s  c o l l e c t e d  i n  t h e  s a me  s a m p l i n g  
p r o g r a m  i n c l u d e  many s p e c i e s  common i n  t h e  B a h a m a s .
S t o m a c h s  w e r e  c l u s t e r e d  by t r e a t i n g  p r e d a t o r s  a s  
c o l l e c t i o n s  a n d  f o l l o w i n g  n o r m a l  c l u s t e r  a n a l y s i s  b a s e d  on 
p r e y  s i m i l a r i t y  a s  i n d i c a t e d  by p e r c e n t  s t a n d a r d i z e d  I R I  
v a l u e s .  I R I  v a l u e s  w e r e  p e r c e n t  s t a n d a r d i z e d  f o r  e a c h  
p r e d a t o r  ( b e c a u s e  o f  t h e  g r e a t  v a r i a b i l i t y  i n  t h e  sum o f  a l l  
I R I  v a l u e s  f o r  e a c h  p r e d a t o r )  i n  a m a n n e r  s i m i l a r  t o  t h a t  i n  
w h i c h  m e a s u r e s  o f  a b u n d a n c e  a r e  s t a n d a r d ! z e d  when u n e q u a l  
s a m p l e  s i z e s  a r e  e n c o u n t e r e d  ( C l i f f o r d  a n d  S t e p h e n s e n ,  1 9 7 5 ) .  
F l e x i b l e  s o r t i n g ,  w i t h  B e t a = - 0 . 2 5 ,  was  u s e d  a l o n g  w i t h  t h e  
B r a y - C u r t i s  s i m i l a r i t y  m e a s u r e  ( C l i f f o r d  a n d  S t e p h e n s e n ,
1 9 7 5 ) .  The  B r a y - C u r t i s  s i m i l a r i t y  m e a s u r e  i s :
S ,=  1 -  i 
(
w h e r e  i s  t h e  s i m i l a r i t y  b e t w e e n  p r e d a t o r  s p e c i e s  " j "  a n d
" k " ,  Xjk i s  t h e  a b u n d a n c e  o f  t h e  " i " t h  p r e y  s p e c i e s  f o r  e n t i t y  
" j ” ; a n d  X^ - i s  t h e  a b u n d a n c e  o f  t h e  " i " t h  a t t r i b u t e  f o r
17
e n t i t y  " K" .  P r e d a t o r  s p e c i e s  a r e  t h e  e n t i t i e s  a n d  p r e y
s p e c i e s  a r e  t h e  a t t r i b u t e s  by w h i c h  p r e d a t o r s  a r e  c l a s s i f i e d .
Body C o m p o s i t i o n
S p e c i m e n s  f o r  body c o m p o s i t i o n  a n a l y s i s  w e r e  f r o z e n  a t  
s e a  i m m e d i a t e l y  a f t e r  c a p t u r e  a n d  h e l d  f r o z e n  f o r  up t o  12
m o n t h s  b e f o r e  a n a l y s i s .  F i s h  w e r e  w e i g h e d  a t  s e a  a n d
i m m e d i a t e l y  b e f o r e  a n a l y s i s  t o  c o r r e c t  f o r  a n y  w a t e r  l o s s  
d u r i n g  s t o r a g e .  S p e c i m e n s  e x a m i n e d  a r e  l i s t e d  i n  T a b l e  3 
( d e t a i l e d  c o l l e c t i o n  d a t a  a r e  g i v e n  i n  A p p e n d i x  1 ) .  Dry 
w e i g h t s  o f  s m a l l  f i s h  w e r e  d e t e r m i n e d  by c u t t i n g  s p e c i m e n s  
i n t o  s m a l l  p i e c e s  w h i c h  w e r e  t h e n  w e i g h e d  and  d r i e d  t o  a 
c o n s t a n t  w e i g h t  a t  5 5 ° - 6 0 ° C .  L a r g e  f i s h  we r e  g r o u n d  w h o l e  i n  
a  m e a t  g r i n d e r  w h i l e  f r o z e n ,  a n d  t h r e e  s u b s a m p l e s  o f  up t o  t e n  
g r a m s  e a c h  t a k e n  o f  t h e  r e s u l t i n g  m i x t u r e .  A f t e r  d r y i n g ,  
s a m p l e s  w e r e  p u l v e r i z e d  w i t h  m o r t a r  a n d  p e s t l e  a n d  s u b s a m p l e d  
i n  t r i p l i c a t e  f o r  a s h i n g  a t  5 0 0 ° C f o r  f i v e  h o u r s .  S k e l e t a l  
a s h  was  e s t i m a t e d  by s u b t r a c t i n g  t h e  e s t i m a t e d  s o l u t e  a s h  (40% 
t h a t  o f  s e a  w a t e r )  f r o m t o t a l  a s h  a s  d o n e  by C h i l d r e s s  a n d  
N y g a a r d  ( 1 9 7 3 ) .  C a r b o n  a n d  n i t r o g e n  w e r e  d e t e r m i n e d  on a 
C a r l o  E r b a  E l e m e n t a l  A n a l y z e r  mo d e l  1 1 0 6 ,  s t a n d a r d i z e d  w i t h  
c y c l o h e x a n o n e  2 - 4  d i n t r o p h e n y l h y d r a z o n e  ) a t  t h e
N a t i o n a l  M a r i n e  F i s h e r i e s  S e r v i c e  L a b o r a t o r y  i n  B e a u f o r t ,
N o r t h  C a r o l i n a .
Table 3. Fishes examined in body composition study
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ble . hes ined n dy osition . 
Length* Wet Wt Depth Range {m) Rax1mum 
family Species <=> (g) Minimum Maximum Abundance 
Myxinidae Myxine .s,lutinosa 250-400 17-71 lOB 613 285 
Synaphobranehidae S.f.!!al!hobranchus ltaul!i 285-635 14-236 316 2200 918 
S. affi~ 290-360 29-53 452 1550 699 
S. brevidorsalis 335-640 25-301 918 2960 1496 
Ilyophis brunneus 350-430 22-50 1109 3032 1568 
Simencheli! parasiticus 275 24 SOl 1823 918 
Haloaauridae Halosauropsia macrochir 240-270 183-311 1286 2933 1803 
Aldrovandia affinia 135 29 1142 2188 1430 
A. gracilis 82-174 6-50 1086 2354 1383 
A. phalacra 8/.o-162 6-51 699 1645 1332 
Alepocephal idae Narcetes stomias 495 1329 1478 2728 1848 
Alepocepha1us agasaizii 235-342 130-417 658 2400 1470 
Conocara macropterum 125-220 10-75 1239 2166 1404 
Chlorophthalmidae Chlorophthalmus agassizii 93-100 8-9 <200 613 270 
Bathypterois longipes 125-145 11-21 3710 5345 5043 
.!.• phenax 134 15 1239 2748 1435 
.!· b ige lowi 134 17 377+ 986+ 625+ 
Ipnops murrayi 80-117 1-6 1239 4539 1559 
Bathytyphlops marionae 294 184 1075 1525 1311 
Bathymicropa regis 109-110 3 4380 5345 5043 
Lophiidae Lophius amerieanus 157-220 100-231 <200 818 (200 
Ogcocephalidae Dibranehua atlanticus 45-145 1-63 <200 1142 486 I-' CXl 
Gadidae Urophycis ~ 238-341 113-368 <zoo 613 <200 
U. tenius 375-410 551-632 (200 884 <200 
----
Phycis chested 229-323 95-J5.4 <200 1287 616 
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R e s u l t s
Fo o d  H a b i t s  
S q u a l i d a e
C e n t r o s c y l l i u m  f a b r i c i i  was  t a k e n  i n  t h e  MAB a t  d e p t h s  
f r o m  7 1 2 - 1 8 0 3  m b u t  was  n o t  e n c o u n t e r e d  i n  t h e  Ba ha ma s  
s a m p l i n g  a r e a .  Th e  s p e c i e s  r e a c h e s  a l e n g t h  o f  a t  l e a s t  8 0 0  
mm, TL ( B i g e l o w  a n d  S c h r o e d e r , 1 9 4 8 )  a n d  s u b m e r s i b l e  
o b s e r v a t i o n s  s u g g e s t  t h a t  i t  i s  c a p a b l e  o f  a c t i v e  s wi mmi ng  
( S e d b e r r y  a n d  M u s i c k ,  1 9 7 8 ) .  Fo r  t h i s  r e a s o n ,  ().  f a b r i c i i  i s  
p r o b a b l y  a b l e  t o  a v o i d  t r a w l s  and  may be  more  a b u n d a n t  t h a n  
i n d i c a t e d  by VIMS s u r v e y  d a t a .  S t o m a c h s  o f  28 C^ .
f a b r i c i i  w e r e  e x a m i n e d  of  w h i c h  n i n e  c o n t a i n e d  r e c o g n i z a b l e  
p r e y  ( T a b l e  4 ) .  C e p h a l o p o d s  ( I R I = 4 7 3 1 ) ,  o f  t h e  f a m i l i e s  
O m m a s t r e p h i d a e  a n d  L e p i d o t e u t h i d a e , w e r e  t h e  m o s t  common f o o d  
i t e m s ,  m a k i n g  up 8 1 . 5 % o f  t h e  d i e t  by w e i g h t .  T e l e o s t  
r e m a i n s  ( I R I = 4 4 6 3 )  w e r e  a l s o  common,  a s  we r e  d e c a p o d s  
( I R I = 7 6 0 ) .  T h e s e  f i n d i n g s  a g r e e  w i t h  p r e v i o u s  s t u d i e s  w h i c h  
r e p o r t  c e p h a l o p o d s ,  d e c a p o d s ,  and  t e l e o s t s  f r o m  C^ . f a b r i c i i  
( B i g e l o w  a n d  S c h r o e d e r , 1 9 4 8 ;  C l a r k e  a n d  M e r r e t t ,  1972;  
S e d b e r r y  a n d  M u s i c k ,  1978 ;  M a u c h l i n e  a n d  G o r d o n ,  1 9 8 3 a ) .  
O m m a s t r e p h i d  and  l e p i d o t e u t h i d  s q u i d s  h a v e  p r e v i o u s l y  b e e n  
r e p o r t e d  f r o m  t h e  s q u a l o i d  s h a r k  C e n t r o s c y m n u s  c o e l o l e p i s
20
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Table 4 .  Gut co n ten ts  o f  C entroscylH um  f a b r i c i i . F = percent frequency
o f  occu rren ce, W =* percent w eig h t, N ** percent num erical
abundance, IRI =* index o f  num erical abundance.
Taxon F W N IRI
M ollusca
Cephalopoda
Qnmastrephidae 11 0 .7 6 .3 77
P h o lid o te u th is  adami 11 30 .4 6 .3 407
U n id en tif ied  Cephalopoda 22 50.4 12 .5 1398
T ota l Cephalopoda 44 81.5 2 5 .0 4731
C rustacea
Mysidacea 11 0 .1 6 .3 71
Decapoda 33 4 .1 18 .8 760
U n id en tified  C rustacea 11 0 .7 6 .3 77
T ota l C rustacea 56 4 .9 3 1 .3 2009
T e le o s te i 78 13.6 4 3 .8 4463
Number examined 
Percent with food  
Percent w ith  sedim ent
28
32
0
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( C l a r k e  a n d  M e r r e t t ,  1 9 7 2 ) ,  w h i c h  o c c u r s  a t  s i m i l a r  d e p t h s  t o  
t h o s e  i n h a b i t e d  by C. f a b r i c i i  i n  t h e  MAB.
A n o t h e r  s q u a l o i d ,  D e a n i a  c a I c e  u s , was  n o t  t a k e n  on e i t h e r  
VIMS o r  RSMAS c r u i s e s ;  h o w e v e r ,  a s e r i e s  o f  s p e c i m e n s  t a k e n  
a b o a r d  FFS A n t o n  Do h r n  on t h e  B l a k e  P l a t e a u  a t  d e p t h s  o f  8 3 0 -  
10 2 6  m was  a v a i l a b l e  f o r  s t u d y .  Of  13 J).  c a l c e u s  e x a m i n e d ,  
o n l y  t wo c o n t a i n e d  r e c o g n i z a b l e  p r e y  ( f i s h  r e m a i n s )  i n c l u d i n g  
a  m y c t o p h i d  ( L a m p a n y c t u s  s p . )  a n d  a  m e l a m p h a e i d  ( T a b l e  5 ) .
One f i s h  c o n t a i n e d  a l a r g e  a m o u n t  o f  s e d i m e n t .  M a u c h l i n e  a n d  
G o r d o n  ( 1 9 8 3 a )  e x a m i n e d  s t o m a c h s  o f  111 JD. c a l c e u s  and  f o u n d  
m o s t l y  f i s h  a l o n g  w i t h  s m a l l e r  a m o u n t s  o f  c r u s t a c e a n s  and  
s q u i d .  C l a r k  a n d  M e r r e t t  ( 1 9 7 2 )  r e p o r t e d  on t wo  e a s t e r n  
A t l a n t i c  s p e c i m e n s  w h i c h  c o n t a i n e d  u n i d e n t i f i e d  t e l e o s t  
r e m a i n s .  M a r s h a l l  a n d  M e r r e t t  ( 1 9 7 7 )  f o u n d  t e l e o s t s ,  
p r i m a r i l y  m y c t o p h i d s ,  i n  e i g h t  e a s t e r n  A t l a n t i c  s p e c i m e n s .
O p h i c h t h i d a e
The  o p h i c h t h i d  e e l ,  O p h i c h t h u s  c r u e n t i f e r  i s  a b u n d a n t  i n  
t h e  MAB, o c c u r r i n g  a t  d e p t h s  b e t w e e n  3 6 - 1 3 5 0  m, w i t h  mo s t  
s p e c i m e n s  f o u n d  s h a l l o w e r  t h a n  4 0 0  m ( W e n n e r ,  1 9 7 6 ) .  S t a i g e r  
( 1 9 7 0 )  r e p o r t e d  t h i s  s p e c i e s  f r o m  t h e  c o n t i n e n t a l  s i d e  o f  t h e  
n o r t h e r n  S t r a i t s  o f  F l o r i d a  b u t  i t  i s  n o t  known f r o m  t h e  
B a h a ma s  s t u d y  a r e a  w h e r e  m o s t  c o l l e c t i o n s  h a v e  b e e n  a t  g r e a t e r  
d e p t h s .  O p h i c h t h u s  c r u e n t i f e r  i s  m o r p h o l o g i c a l l y  a d a p t e d  f o r  
a f o s s o r i a l  e x i s t e n c e ,  a n d  h a s  b e e n  o b s e r v e d  b u r r o w i n g  t a i l  
f i r s t  i n  a q u a r i a  ( W e n n e r ,  1 9 7 6 ) .  T h i s  f o s s o r i a l  l i f e  s t y l e ,
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Table 5 . Gut co n ten ts  o f  Deania c a lc e u s . F 3 percent frequency o f
occu rren ce, W = percent w eigh t, N 3 percent num erical abundance,
IRI = index o f  r e la t iv e  im portance.
Taxon F W N IRI
T e le o s te i
Myctophidae 33 41 .2 50 .0 3010
Lampanyctus sp .
Melamphaeidae 33 58.8 50 .0 3590
T otal T e le o s te i 66 100.0 100.0 13200
Number examined 13
Percent w ith  food 15
Percent w ith  sedim ent 8
24
s u g g e s t s  t h a t  C). c r u e n t i f e r  i s  p r o b a b l y  mor e  a b u n d a n t  t h a n  
i n d i c a t e d  by t r a w l  c a t c h e s .
Of 45 g u t s  e x a m i n e d  o n l y  f i v e  c o n t a i n e d  r e c o g n i z a b l e  p r e y  
c o n s i s t i n g  o f  p o l y c h a e t e s  ( I R I = 7 8 0 6 )  a n d  c r u s t a c e a n s  
( I R I = 1 9 1 4 )  ( T a b l e  6 ) .  A l l  i d e n t i f i a b l e  c r u s t a c e a n s  w e r e  
g a m m a r i d  a m p h i p o d s .  I n  k e e p i n g  w i t h  i t s  f o s s o r i a l  h a b i t s ,  20% 
o f  (). c r u e n t i f  e r  g u t s  e x a m i n e d  c o n t a i n e d  s i g n i f i c a n t  a m o u n t s  
o f  s e d i m e n t .  T h e s e  f i n d i n g s  a r e  s i m i l a r  t o  t h o s e  o f  We nne r  
( 1 9 7 6 )  who r e p o r t e d  c r u s t a c e a n s ,  i n c l u d i n g  c r a b s  ( C a n c e r  s p . )  
a n d  an a m p h i p o d ,  a  s i p u n c u l i d ,  and  p o l y c h a e t e  r e m a i n s  f r o m  
s e v e n  s p e c i m e n s  o f  ().  c r u e n t i f  e r  . Go o d e  and  Be a n  ( 1 8 9 6 )  
s u g g e s t e d  t h a t  0 .  c r u e n t i f e r  was  a p a r a s i t i c  b o r i n g  s p e c i e s  
f e e d i n g  on o t h e r  f i s h e s .  T h e r e  a p p e a r s  t o  be  l i t t l e  e v i d e n c e  
f o r  t h i s  c o n t e n t i o n .  I n s t e a d  b e n t h i c  i n f a u n a  a n d  e p i f a u n a  
a p p e a r  t o  be  t h e  d o m i n a n t  p r e y .
S y n a p h o b r a n c h i d a e
S y n a p h o b r a n c h u s  b r e v i d o r s a l i s  i s  o n e  o f  t h e  m o s t  a b u n d a n t  
s p e c i e s  i n  t h e  Ba h a ma s  s t u d y  a r e a  b e t w e e n  d e p t h s  o f  1 0 0 0 - 3 0 0 0  
m, b u t  i s  r a r e  i n  t h e  MAB w h e r e  o n l y  o n e  s p e c i m e n  h a s  b e e n  
c o l l e c t e d .  S u l a k  ( 1 9 8 2 )  r e p o r t s  t h e  s p e c i e s  f r o m  mor e  t h a n  
75% of  s u c c e s s f u l  c o l l e c t i o n s  f r o m 9 1 8 - 2 3 5 4  m i n  t h e  Ba h a ma s  
s t u d y  a r e a .  The  s p e c i e s  i s  o n e  of  t h e  l a r g e s t  s y n a p h o b r a n c h i d  
e e l s  r e a c h i n g  a l e n g t h  o f  a t  l e a s t  o n e  m e t e r .  D e s p i t e  t h e  
a b u n d a n c e  o f  S_. b r e v i d o r  s a l i s , i t s  l i f e  h i s t o r y  h a s  n o t  b e e n  
p r e v i o u s l y  s t u d i e d .
O n l y  t e n  ( 1 6 %)  o f  t h e  64 S^ . b r e v i d o r s a l i s  e x a m i n e d  
c o n t a i n e d  r e c o g n i z a b l e  p r e y  ( T a b l e  7 ) .  T e l e o s t s  ( I R I = 2 1 5 9 )
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Table 6 . Gut co n ten ts  o f Ophichthus. c r u e n t if e r . F = p ercent frequency o f
occu rren ce, W = percent w eigh t, N a percent num erical abundance,
IRI a index o f  r e la t iv e  im portance.
Taxon F W N IRI
P olychaeta 60 80 .1 5 0 .0 7806
C rustacea
M phipoda
Gammaridea 20 5 .4 16 .7 441
U n id en tified  Crustacea 40 1 4 .5 3 3 .3 1914
T ota l C rustacea 60 1 9 .9 5 0 .0 4194
Number examined 
Percent w ith  food 
Percent w ith  sedim ent
45
11
20
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Table 7. Gut co n ten ts  o f  Synaphobranchus b rev ld o rB a liB . F =* percent
frequency o f  o ccu rren ce , W = percent w eigh t, N = percent
num erical abundance, IRI *» index o f  r e la t iv e  im portance.
Taxon F W N IRI
M olluscs
Cephalopoda 10 <0.1 11.1 111
Crustacea
Dec a pod a 30 15 .3 33 .3 1459
T e le o s te i 30 3 8 .6 33 .3 2159
Debree 10 4 1 .4 11.1 525
Humber examined 
Percent w ith food 
Percent w ith  sedim ent
64
16
0
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w e r e  m o s t  c o mmo n l y  e n c o u n t e r e d ,  f o l l o w e d  by d e c a p o d  ( I R I = l 4 5 9 )  
a n d  c e p h a l o p o d  r e m a i n s  ( I R I = 1 1 1 ) .  A l l  p r e y  i t e m s  w e r e  h i g h l y  
d i g e s t e d  p r e c l u d i n g  a n y  s p e c i f i c  i d e n t i f i c a t i o n s .  Some 
m a t e r i a l  a p p e a r e d  t o  h a v e  b e e n  s c a v e n g e d  i n c l u d i n g  p l a s t i c  
f o i l  f r o m  o n e  s p e c i m e n  a n d  t h e  u p p e r  a n d  l o w e r  j a w s  o f  a s h e l f  
d w e l l i n g  t e t r a o d o n t i f o r m  f i s h .  S c a v e n g i n g  h a s  b e e n  s u g g e s t e d  
a s  a f e e d i n g  mode f o r  s y n a p h o b r a n c h i d  e e l s  by R o b i n s  ( 1 9 6 8 ) .  
M o r e o v e r ,  M e r r e t t  a n d  M a r s h a l l  ( 1 9 8 1 )  r e p o r t e d  t h e  r e m a i n s  o f  
f i s h e s  t o o  l a r g e  t o  h a v e  b e e n  i n g e s t e d  w h o l e  i n  S^ . k a u p i  g u t s  
a n d  s u g g e s t e d  s c a v e n g i n g .
The  d i e t  o f  S_. b r e v i d o r s a l i s  h a s  n o t  b e e n  p r e v i o u s l y  
s t u d i e d ;  h o w e v e r ,  i t s  c o n g e n e r  S .  k a u p i , a common s p e c i e s  i n  
t h e  MAB a n d  B a h a m a s ,  h a s  b e e n  e x a m i n e d  by S e d b e r r y  a n d  M u s i c k  
( 1 9 7 8 ) ,  F a r l o w  ( 1 9 8 0 ) ,  S a l d a n h a  ( 1 9 8 0 ) ,  a n d  M e r r e t t  a n d  
M a r s h a l l  ( 1 9 8 1 ) .  T h e s e  a u t h o r s  f o u n d  t e l e o s t s ,  c e p h a l o p o d s ,  
a n d  d e c a p o d s  t o  be  t h e  m a i n  f o o d  i t e m s .  B a s e d  on s u b m e r s i b l e  
o b s e r v a t i o n s ,  S e d b e r r y  a n d  M u s i c k  ( 1 9 7 8 )  s u g g e s t  t h a t  _S. k a u p i  
i s  c a p a b l e  o f  c a p t u r i n g  a c t i v e  p r e y .  The  mo r e  f l a c c i d  body 
c o m p o s i t i o n  o f  b r e v i d o r s a l i s  ( me a n  w a t e r  c o n t e n t  = 8 7 . 1%) 
when  c o m p a r e d  w i t h  o t h e r  s y n a p h o b r a n c h i  d s  s u c h  a s  S^ . k a u p i , j J .  
a f f i n i s , o r  I l y o p h i s  b r u n n e u s  ( me a n  w a t e r  c o n t e n t s  o f  7 6 . 5 %,  
7 6 . 7 % ,  a n d  7 6 . 2 % ,  r e s p e c t i v e l y )  i s  o b v i o u s  when h a n d l i n g  t h e s e  
s p e c i e s ,  a n d  i s  d i s c u s s e d  mor e  c o m p l e t e l y  be  lo\<r. T h i s  h i g h e r  
w a t e r  c o n t e n t  c o u l d  r e n d e r  S^ . b r e v i d o r s a l i s  l e s s  c a p a b l e  o f  
a c t i v e  s wi mmi n g  t h a n  k a u p i , S_. a f  f i n i s , o r  _I. b r u n n e u s .
T h i s ,  i n  c o n j u n c t i o n  w i t h  t h e  f i n d i n g  o f  a p p a r e n t  d e b r i s  a nd  
s c a v e n g e d  m a t e r i a l  i n  S^ . b r e v i d o r s a l i s  g u t s ,  s u g g e s t s  t h a t  S^ .
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b r e v i d o r s a l i s  i s  mor e  d e p e n d e n t  on s c a v e n g e d  p r e y  t h a n  o t h e r  
s y n a p h o b r a n c h i d  e e l s .
H a l o s a u r i  d a e
H a l o s a u r s  o f  t h e  g e n u s  A l d r o v a n d i a  a r e  a b u n d a n t  me mb e r s  
o f  b o t h  t h e  MAB a n d  Ba h a ma s  f i s h  a s s e m b l a g e s  a t  d e p t h s  b e t w e e n  
1 0 0 0 - 2 0 0 0  m. Th e  f o u r  s p e c i e s  e x a m i n e d  h e r e ,  a f  f i n i s . .A. 
g r a c i l i s , A_. p h a l a c r a , a n d  A^ . o l e o s a , a r e  m o r p h o l o g i c a l l y  
s i m i l a r  a n d  a r e  o f t e n  f o u n d  t o g e t h e r  i n  t h e  s ame  t r a w l  
( M c D o w e l l ,  1 9 7 3 ;  S u l a k ,  1 9 7 7 a ) .  S e d b e r r y  a n d  M u s i c k  ( 1 9 7 8 )  
h a v e  r e p o r t e d  on t h e  f o o d  h a b i t s  o f  A l d r o v a n d i a  f r o m t h e  MAB. 
A l l  s p e c i m e n s  e x a m i n e d  i n  t h e  p r e s e n t  s t u d y  w e r e  t a k e n  i n  t h e  
Ba h a ma s  s t u d y  a r e a .
I n  t h e  B a h a m a s ,  _A. a f  f i n i s  o c c u r r e d  o v e r  a d e p t h  r a n g e  o f  
1 2 3 9 - 2 1 8 8  m. B e t w e e n  d e p t h s  o f  1 4 3 6 - 1 9 7 7  m i t  o c c u r r e d  i n  90% 
o f  s u c c e s s f u l  t r a w l s  ( S u l a k ,  1 9 8 2 ) .  One h u n d r e d  s p e c i m e n s  o f  
_A. a f f i n i s  w e r e  e x a m i n e d  o f  w h i c h  94 c o n t a i n e d  p r e y .  The 
s p e c i e s  f e d  m o s t  h e a v i l y  on c r u s t a c e a n s  ( I R I = 1 6 0 4 8 )  w i t h  
c o p e p o d s  ( I R I = 4 4 8 3 )  t h e  m o s t  a b u n d a n t  t a x a  ( T a b l e  8 ) .  
P o l y c h a e t e s  ( I R I = 1 9 4 7 )  w e r e  a l s o  i m p o r t a n t  o c c u r r i n g  i n  68% o f  
t h e  f i s h  e x a m i n e d .  S i g n i f i c a n t  a m o u n t s  o f  s e d i m e n t  w e r e  f o u n d  
i n  13% o f  t h e  f i s h  e x a m i n e d .  L i t t l e  e v i d e n c e  o f  d i e t  s h i f t s  
w i t h  s i z e  was  f o u n d  ( F i g s .  6 a n d  7)  e x c e p t  t h a t  d e c a p o d s  a n d  
t e l e o s t s ,  t a x a  r a r e l y  c o n s u m e d  by A_. a f  f i n i s , w e r e  f o u n d  o n l y  
i n  l a r g e  s p e c i m e n s .  S e d b e r r y  a n d  M u s i c k  ( 1 9 7 8 )  e x a m i n e d  11 A_. 
a f f i n i s  f r o m  t h e  MAB a n d  f o u n d  t h e  m a j o r  p r e y  i t e m s  t o  be 
p o l y c h a e t e s ,  b e n t h i c  m o l l u s k s ,  o s t r a c o d s ,  m y s i d s ,  a nd  
o p h i u r o i d s ,  a s  w e l l  a s  c o p e p o d s ,  a m p h i p o d s ,  a n d  s e d i m e n t .
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Table 8 . Gut c o n te n ts  o f  A ldrovandia a f f i n i s . F “ percent frequency o f
o ccu rren ce, W a percent w eig h t, N “ percent num erical abundance, 
IRI =■ index o f  r e la t iv e  im portance.
Taxon F W N IRI
P olychaeta 68 15.8 12 .8 1947
M olluscs
Scaphopoda 2 <0.1 0 .4 1
Gastropoda 1 0 .1 0 .4 1
Pelecypoda 1 0. 1 0 .2 1
Total M ollusca 4 0 .2 1 .0 5
C rustacea
Ostracoda 14 0 .1 3 .2 46
Copepoda 74 2 .5 5 7 .7 4482
Mysidacea 1 <0.1 0 .2 1
Cumaeea 4 <0.1 1 .0 4
Tanaidacea 28 0 .3 7 .2 208
Isopoda 3 0 .1 0 .6 2
Amphipoda
Gammaridea 17 0 .2 4 .6 82
Decapoda 1 2.1 0 .2 2
U n id en tified  Crustacea 57 78.6 10 .8 5136
T otal C rustacea 95 8 3 .9 8 5 .6 16048
Echinodermata
Ophiuroidea 2 0 .1 0 .4 1
T e le o s te i 1 <0.1 0 .2 1
Number examined 
Percent w ith food  
Percent w ith sedim ent
100
94
13
30
Figure 6 IRI values of dominant prey taxa plotted against
predator size for Aldrovandia affinis.
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Figure 7 IRI values of dominant prey taxa plotted against
predator size for Aldrovandia affinis.
AL
DR
OV
AN
DI
A 
AF
FIN
IS
LlJ
BEcn>- Q
03 0  I g
^  y  i g c !
>•Zf -o Wi = ry 
V)
S
2
od
^_ot.(Kapu)ia
CD
Q
QL
S c
tSHI W
JvS
o
32
Mc Do we l l  ( 1 9 7 3 )  r e p o r t e d  c o p e p o d s ,  a m p h i p o d s ,  p e l e c y p o d s ,  a n d  
p o l y c h a e t e s  f r o m 25 _A. a f  f i n i s .
A l d r o v a n d i a  g r a c i l i s  was  t h e  m o s t  a b u n d a n t  member  o f  t h e  
g e n u s  f o u n d  i n  B a h a m i a n  w a t e r s  a n d  o c c u r r e d  o v e r  a d e p t h  r a n g e  
o f  1 0 8 6 - 2 3 5 4  m. B e t w e e n  1 2 3 9 - 1 5 1 5  m t h e  s p e c i e s  o c c u r r e d  i n  
99% o f  s u c c e s s f u l  c o l l e c t i o n s  ( S u l a k ,  1 9 8 2 ) .  Of  103 A^  
g r a c i l i s  g u t s  e x a m i n e d ,  91% c o n t a i n e d  f o o d .  C o p e p o d s  
( I R I = 1 3 8 6 )  w e r e  t h e  mo s t  a b u n d a n t  p r e y  o c c u r r i n g  i n  44% o f  
t h o s e  s p e c i m e n s  e x a m i n e d ,  b u t  a c c o u n t e d  f o r  o n l y  1. 7% o f  t h e  
d i e t  by w e i g h t  ( T a b l e  9 ) .  P o l y c h a e t e s  r a n k e d  s e c o n d  i n  
i m p o r t a n c e  ( I R I = 9 2 4 1 )  a n d  w e r e  f o u n d  i n  23% o f  t h e  f i s h  
e x a m i n e d .
As was  f o u n d  f o r  _A. a f  f i n i s , t h e r e  w e r e  no  a p p a r e n t  
o n t o g e n e t i c  d i e t  s h i f t s  i n  A_. g r a c i l i s . H o w e v e r ,  d e c a p o d s  a n d  
t e l e o s t s  w e r e  c o n s u m e d  o n l y  by f i s h  l a r g e r  t h a n  a b o u t  150 
mm,GPL a n d  c u m a c e a n s  s e e m e d  t o  d e c r e a s e  i n  i m p o r t a n c e  w i t h  
i n c r e a s i n g  s i z e  ( F i g s .  8 and  9 ) .  D e c a p o d s  a n d  t e l e o s t s  
o c c u r r e d  o n l y  i n f r e q u e n t l y  i n  _A. g r a c i l i s  g u t s ,  y e t  c o m p r i s e d  
a  s i g n i f i c a n t  p o r t i o n  o f  t h e  b i o m a s s  c o n s u m e d  ( T a b l e  9 ) .
N a t a n t  d e c a p o d s  w e r e  p r e s e n t  i n  o n l y  t h r e e  s p e c i m e n s ,  b u t  
a c c o u n t e d  f o r  13 . 2% o f  t h e  d i e t  by w e i g h t .  S e d i m e n t  o c c u r r e d  
i n  9% o f  t h o s e  f i s h  e x a m i n e d .
S e d b e r r y  and  M u s i c k  ( 1 9 7 8 )  r e p o r t e d  an a m p h i p o d ,  a 
p e l e c y p o d ,  a n d  b i v a l v e  f r a g m e n t s  f r o m  t wo  MAB _A. g r a c i l i s . 
Mc Do we l l  ( 1 9 7 3 )  r e p o r t e d  on 45 s p e c i m e n s  w h i c h  c o n t a i n e d  
c r u s t a c e a n  a n d  p o l y c h a e t e  r e m a i n s .  C o p e p o d s ,  t h e  d o m i n a n t
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Table 9 . Gut co n ten ts  o f  A ldrovandia g r a c i l i s . F = percent frequency o f
occu rren ce, W = percent w eigh t, N = percent num erical abundance,
IRI °  index o f  r e la t iv e  im portance.
Taxon F W N IRI
H e x a c t in e l l id a 1 <0.1 0 .4 1
Polychaeta 23 0 .8 9 .4 241
Pycnogonida 1 0 .2 0 .4 1
Crustacea
Ostracoda 14 0 .2 6 .0 85
Copepoda 44 1 .7 30 .0 1386
Mysidacea 5 0 .6 2 .6 17
Cumaeea 9 0 .1 5 .2 45
Tanaidacea 10 0 .1 3 .9 38
Amphipoda
Gammaridea 5 0 .1 2 .6 14
Dec a pod a 3 13.2 1 .3 46
U n id en t if ied  Crustacea 91 75.2 36 .9 10257
Total Crustacea 98 91.2 88 .4 17576
T e le o s te i 3 7.8 1.3 29
Number examined 
Percent with food 
Percent w ith sediment
103
91
9
34
Figure 8 IRI values for dominant prey taxa plotted against
predator size for Aldrovandia gracilis.
t n
o<
Q1
0
<
Q
Z
1
C£
O
XC/J
8
‘ 3
£ -
m
as
t / ) $
X( <1/1 ^c
t/j
>
j
I—
wd
"T
o
^jai.fwpwjia
CD
o
120
 
UO
 
KO
 
no
 
200
 
50 
100
 
120
 
UO
 
160
 
180
 
20
0 
SJZ
E 
Or 
FlS
H(
mm
) 
SIZ
E 
Or 
nS
H(
m
m
)
35
Figure 9. IRI values of dominant prey taxa plotted against
predator size for Aldrovandia gracilis.
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p r e y  i n  B a h a m i a n  A^ . g r a c i l i s , w e r e  n o t  f o u n d  by e i t h e r  
S e d b e r r y  a n d  M u s i c k  o r  Mc D o w e l l ,
A i d r o v a n d i a  p h a l a c r a  o c c u r r e d  a t  d e p t h s  b e t w e e n  9 1 8 - 1 4 3 4  
m a n d  o c c u r r e d  i n  75% o f  s u c c e s s f u l  c o l l e c t i o n s  a t  d e p t h s  o f  
9 1 8 - 1 0 9 3  m ( S u l a k ,  1 9 8 2 ) .  A l l  o f  t h e  51 Aj_ p h a l a c r a  g u t s  
e x a m i n e d  c o n t a i n e d  f o o d  c o n s i s t i n g  m o s t l y  o f  c r u s t a c e a n s  
( I R I = 1 9 7 9 3 ) ,  w i t h  c o p e p o d s  ( I R I = 1 4 4 3 )  t h e  m o s t  f r e q u e n t l y  
e n c o u n t e r e d  t a x a  ( T a b l e  1 0 ) .  C o p e p o d s  o c c u r r e d  i n  43% o f  t h e  
f i s h  e x a m i n e d  a n d  made  up 3 2 . 1 % o f  t h e  d i e t  by n u m b e r ,  b u t  
a c c o u n t e d  f o r  o n l y  1 . 4% o f  t h e  d i e t  by w e i g h t .  N a t a n t  
d e c a p o d s ,  w h i c h  o c c u r r e d  i n  o n l y  t wo s p e c i m e n s ,  c o m p r i s e d  t h e  
b u l k  o f  t h e  d i e t  by w e i g h t  m a k i n g  up 53% o f  t h e  t o t a l  p r e y .  
D e c a p o d s  w e r e  c o n s u m e d  o n l y  by f i s h  o f  a b o u t  160  mm,GPL o r  
mor e  ( F i g .  1 0 ) .  No s e d i m e n t  was  f o u n d .  The  f i n d i n g s  r e p o r t e d  
h e r e  f o r  B a h a m i a n  _A. p h a l a c r a  a r e  s i m i l a r  t o  t h o s e  o f  S e d b e r r y  
a n d  M u s i c k  ( 1 9 7 8 )  f o r  MAB f i s h .
A l d r o v a n d i a  o l e o s a  i s  t h e  l e a s t  common o f  t h e  f o u r  
A l d r o v a n d i a  s p e c i e s  c o n s i d e r e d  i n  t h i s  s t u d y .  The  s p e c i e s  
o c c u r r e d  a t  d e p t h s  b e t w e e n  1 2 8 2 - 1 9 7 7  m a n d  was  p r e s e n t  i n  45% 
o f  s u c c e s s f u l  t r a w l s  b e t w e e n  1 4 3 6 - 1 9 7 7  m ( S u l a k ,  1 9 8 2 ) .  Of  
t h e  21 s p e c i m e n s  e x a m i n e d ,  90% c o n t a i n e d  p r e y .  The  d i e t  o f  
A l d r o v a n d i a  o l e o s a  c o n s i s t e d  a l m o s t  e n t i r e l y  o f  c r u s t a c e a n s  
( I R I = 1 7 7 9 4 )  w i t h  c o p e p o d s  ( I R I = 6 8 6 )  m o s t  p r o m i n e n t ,  f o l l o w e d  
by m y s i d s  ( I R I = 1 1 8 )  ( T a b l e  1 1 ) .  Mos t  g u t s  c o n t a i n e d  
r e l a t i v e l y  f e w p r e y ,  a n d  c o p e p o d s  w e r e  t h e  o n l y  p r e y  
e n c o u n t e r e d  mo r e  t h a n  o n c e .  No g u t s  w e r e  f o u n d  t o  c o n t a i n  
s e d i m e n t .  S e d b e r r y  a n d  M u s i c k  ( 1 9 7 8 )  r e p o r t e d  p o l y c h a e t e
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Table 10. Gut co n ten ts  o f  A ldrovandia p halacra . F = p ercent frequency o f
occu rren ce, W ■ percent w eigh t, N 3 percent num erical abundance,
IRI °  index o f  r e la t iv e  im portance.
Taxon F W N IRI
P olychaeta 2 0 .1 0 .9 2
Mollusca
Gastropoda 2 0 .1 0 .9 2
Crustacea
Ostracoda 10 0 .1 7 .5 75
Copepoda 43 1 .4 3 2 .1 1443
Mysidacea 6 0 .7 2 .8 21
Tanaidacea 18 0 .5 1 2 .3 226
Amphipoda
Gammar idea 2 <0.1 0 .9 2
Dec a pod a 4 5 3 .4 2 .8 221
U n id en t if ied  CruBtacea 82 4 3 .7 3 9 .6 6859
Total Crustacea 100 9 9 .8 9 8 .1 19793
Number examined 
Percent w ith  food 
Percent w ith  sediment
51
100
0
38
Figure 10. IRI values of dominant prey taxa plotted against
predator size for A Id rovand ia phalacra.
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Table 11. Gut co n ten ts  o f  AldrovandjLa o le o s a . F 3 percent frequency a t
occu rren ce, W 3 percent w eigh t, N 3 percent num erical abundance,
IRI 3 index o f  r e la t iv e  im portance.
Taxon F W N IRI
Crustacea
Ostracoda 5 0 .2 3 .8 21
Co pe pod a 26 3 .0 23.1 686
Mysidacea 5 18.7 3 .8 118
U nid en tif ied  Crustacea 84 73.7 61 .5 11388
T otal Crustacea 95 95.5 92 .3 17794
T e le o s t e i 5 0 .2 3 .8 21
U n id en tif ied  Tubes 5 4 .3 3 .8 43
Number examined 
Percent with food 
Percent w ith sediment
21
90
0
40
r e m a i n s  f r o m  s e v e n  MAB o l e o s a , b u t  no t r a c e s  o f  p o l y c h a e t e  
w e r e  f o u n d  i n  B a h a m i a n  s p e c i m e n s .
I n  t h e i r  d i s c u s s i o n  o f  MAB A i d r o v a n d i a , S e d b e r r y  a n d  
M u s i c k  ( 1 9 7 8 )  s u g g e s t e d  t h e  p o s s i b i l i t y  o f  r e s o u r c e  
p a r t i t i o n i n g ,  w i t h  A^ . a f  f i n i s  f e e d i n g  mor e  h e a v i l y  on 
p o l y c h a e t e s  a n d  m o l l u s k s  t h a n  o t h e r  A l d r o v a n d i a . B a h a ma s  d a t a  
s u g g e s t  t h a t  _A. a f f i n i s  d o e s  f e e d  mo r e  h e a v i l y  on p o l y c h a e t e s  
t h a n  o t h e r  A l d r o v a n d i a  s p e c i e s .  P o l y c h a e t e s  ma de  up 15 . 8% by 
w e i g h t  a n d  12 . 8% by n u mb e r  o f  t h e  d i e t  o f  _A. a f  f  i n i s , b u t  w e r e  
r e l a t i v e l y  l e s s  i m p o r t a n t  t o  h_. g r a c i l i s  w h e r e  p o l y c h a e t e s  
a c c o u n t e d  f o r  9 . 4 % o f  t h e  d i e t  by n u mb e r  b u t  o n l y  0 . 8% by 
w e i g h t ,  a n d  w e r e  r a r e l y  o r  n e v e r  c o n s u m e d  by p h a l a c r a  and  
o l e o s a . F u r t h e r m o r e ,  s e d i m e n t  was  f o u n d  o n l y  i n  
g r a c i l i s  a n d  A_. a f  f i n i s  g u t s  s u g g e s t i n g  t h a t  t h e s e  s p e c i e s  may 
f e e d  s o m e w h a t  mo r e  h e a v i l y  on b e n t h i c  p r e y  t h a n  o t h e r  
A l d r o v a n d i a  e x a m i n e d .  M o l l u s k s  w e r e  n o t  i m p o r t a n t  c o m p o n e n t s  
o f  t h e  d i e t  o f  a n y  A l d r o v a n d i a  s p e c i e s  i n  t h e  B a h a m a s .  The  
d i e t s  o f  A_. g r a c i l i s , _A. p h a l a c r a , a n d  _A. o l e o s a  a p p e a r  t o  
o v e r l a p  b r o a d l y  w i t h  l i t t l e  e v i d e n c e  o f  r e s o u r c e  p a r t i t i o n i n g .
Ba h a ma s  d a t a  d i f f e r  f r o m  t h o s e  o f  Mc Do we l l  ( 1 9 7 3 )  a n d  
S e d b e r r y  a n d  M u s i c k  ( 1 9 7 8 )  i n  t h a t  n a t a n t  d e c a p o d s  a n d  
t e l e o s t s  w e r e  o c c a s i o n a l l y  i n c l u d e d  i n  t h e  d i e t  o f  l a r g e  
A l d r o v a n d i a  f r o m  t h e  B a h a m a s .  S e d b e r r y  a n d  M u s i c k  c o n c l u d e d  
t h a t  t h e  s m a l l  m o u t h s  o f  A l d r o v a n d i a  p r o b a b l y  r e s t i c t  t h e i r  
d i e t s  t o  s m a l l  p r e y  i t e m s ,  h o w e v e r  l a r g e  i n d i v i d u a l s  a p p e a r  
c a p a b l e  o f  a t  l e a s t  o c c a s i o n a l l y  f e e d i n g  on l a r g e r  p r e y  s u c h  
a s  d e c a p o d  s h r i m p  a nd  t e l e o s t s .  I n d e e d ,  t h e  d i e t s  o f  l a r g e
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A l d r o v a n d i a  may be  s i m i l a r  t o  t h a t  o f  H a l o s a u r o p s i s  m a c r o c h i r  
a t  s i m i l a r  s i z e s .  The  l a t t e r  s p e c i e s  h a s  b e e n  r e p o r t e d  t o  
f e e d  h e a v i l y  on n a t a n t  d e c a p o d s  by S e d b e r r y  a n d  M u s i c k  ( 1 9 7 8 ) .
N o t a c a n t h i d a e
P o l y a c a n t h o n o t u s  s p . A ( S u l a k ,  C r a b t r e e ,  a n d  H u r e a u ,  i n  
p r e s s )  was  c o l l e c t e d  i n  b o t h  t h e  MAB a n d  Ba h a ma s  s t u d y  a r e a s  
a t  d e p t h s  b e t w e e n  1 0 0 0 - 2 0 0 0  m. The  s p e c i e s  o c c u r s  a t  t r o p i c a l  
a n d  s u b t r o p i c a l  l a t i t u d e s  t h r o u g h o u t  t h e  A t l a n t i c ,  b u t  h a s  
p r e v i o u s l y  b e e n  c o n f u s e d  w i t h  _P. a f  r i c a n u s , a s y n o n y m o f  P^ . 
c h a l l e n g e r i  ( S u l a k  e t  a l . ,  i n  p r e s s ;  C r a b t r e e  e t  a l . ,  i n  
p r e s s ) .  C r a b t r e e  e t  a l . h a v e  e s t i m a t e d  t h e  n u m e r i c a l  
a b u n d a n c e  o f  P o l y a c a n t h o n o t u s  s p .  A i n  t h e  Ba h a ma s  t o  be  9 
f i s h  km 2 a t  d e p t h s  b e t w e e n  1 2 0 0 - 1 5 0 0  m a n d  i n  t h e  MAB t o  be 
12 f i s h  k m2 b e t w e e n  1 3 0 0 - 1 6 0 0  m. At  d e p t h s  o f  1 2 3 9 - 1 5 1 5  m i n  
t h e  Ba h a ma s  P o l y a c a n t h o n o t u s  s p .  A o c c u r r e d  i n  59% o f  
s u c c e s s f u l  c o l l e c t i o n s .
Of t h e  109 s t o m a c h s  o f  P o l y a c a n t h o n o t u s  s p . A e x a m i n e d ,
44 c o n t a i n e d  p r e y  i t e m s  ( T a b l e  1 2 ) .  I n  o r d e r  o f  i m p o r t a n c e  by 
t h e  I R I ,  c r u s t a c e a n s  w e r e  t h e  d o m i n a n t  p r e y  ( I R I = 5 1 3 9 )  w i t h  
g a m m a r i d e a n  a m p h i p o d s  p r e d o m i n a t i n g  ( I R I = 5 9 0 ) .  P o l y c h a e t e s  
r a n k e d  s e c o n d  ( I R I = 3 4 0 5 ) ,  b u t  w e r e  t h e  d o m i n a n t  p r e y  by w e i g h t  
m a k i n g  up 6 7 . 6% o f  t h e  t o t a l  p r e y  b i o m a s s .  I d e n t i f i c a t i o n  o f  
m o s t  p r e y  i t e m s  t o  l o w e r  t a x o n o m i c  c a t e g o r i e s  was  g e n e r a l l y  
p r e c l u d e d  d u e  t o  t h e  a d v a n c e d  s t a g e  o f  d i g e s t i o n  o f  f o o d .
P o l y a c a n t h o n o t u s  r i s s o a n u s  i s  w i d e l y  d i s t r i b u t e d  i n  t h e
O
A t l a n t i c  b u t  a b s e n t  i n  t h e  w e s t e r n  A t l a n t i c  b e t w e e n  30  N a n d  
3 0 ° S ( C r a b t r e e  e t  a l . ,  i n  p r e s s )  and  d i d  n o t  o c c u r  i n  t h e
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Table 12. Gut co n ten ts  o f  Polyacanthonotus sp . A. F =* percent frequency
o f  occurrency N 3 percent num erical abundance, W 3 percent
w i g h t ,  IRI 3 index o f  r e la t iv e  im portance.
Taxon F W N IRI
Foram inifera 2 1 .9 0 .1 4
P or ifera
H e x a c t in e l l id a 2 0 .6 1 .9 6
Polychaeta 36 67.6 2 7 .8 3405
Crustacea
Copepoda 7 0 .8 5 .6 45
Mysidacea 5 2 .5 5 .6 39
Anphipoda
Gammaridea 24 4 .4 2 0 .4 590
U n id en tif ied  Crustacea 2 23 .0 24 .1 1366
T ota l Crustacea 60 3 0 .8 55 .6 5139
U n id en tif ied  Tubes 19 1.1 14 .8 303
Number examined 
Percent w ith  food  
Percent with sediment
109
40
3
43
Ba h a ma s  s t u d y  a r e a .  P o l y a c a n t h o n o t u s  r i s s o a n u s  h a s  b e e n  t a k e n
a t  d e p t h s  b e t w e e n  4 0 2 - 2 2 9 3  m i n  t h e  A t l a n t i c  a n d  o c c u r r e d
b e t w e e n  1 1 9 0 - 1 8 2 3  m i n  t h e  MAB. C r a b t r e e  e t  a l .  e s t i m a t e  t h e
^2.n u m e r i c a l  a b u n d a n c e  o f  r i s s o a n u s  t o  be  12 f i s h  km a t  
d e p t h s  b e t w e e n  1 4 0 0 - 1 8 0 0  m.
Of t h e  50 s t o m a c h s  o f  p_. r i s s o a n u s  e x a m i n e d ,  30 c o n t a i n e d  
p r e y  ( T a b l e  1 3 ) .  C r u s t a c e a n s  ( I R I = 8 8 4 2 ) ,  p r i m a r i l y  
g a m m a r i d e a n  a m p h i p o d s  ( I R I = 3 8 5 8 )  a n d  m y s i d s  ( I R I = 1 1 5 4 ) ,  a n d  
p o l y c h a e t e s  ( I R I = 8 0 3 1 )  w e r e  d o m i n a n t  p r e y .  As was  f o u n d  f o r  
P o l y a c a n t h o n o t u s  s p .  A,  p o l y c h a e t e s  w e r e  t h e  d o m i n a n t  p r e y  by 
w e i g h t ,  m a k i n g  up 74 . 8% o f  t h e  d i e t .
P o l y a c a n t h o n o t u s  s p .  A a n d  P . r i s s o a n u s  c a n  be
c a t e g o r i z e d  a s  p r e d a t o r s  o f  t h e  b e n t h i c  m a c r o f a u n a ,  c o n s u m i n g
s m a l l  b e n t h i c  c r u s t a c e a n s  a n d  p o l y c h a e t e s .  The  d i e t s  o f  t h e  
t wo  s p e c i e s  w e r e  s i m i l a r  e x c e p t  t h a t  P o l y a c a n t h o n o t u s  s p .  A 
c o n s u m e d  r e l a t i v e l y  f e w e r  m y s i d s  t h a n  P^ . r i s s o a n u s . I t  i s  
un k n o wn  i f  t h i s  d i f f e r e n c e  r e f l e c t s  f e e d i n g  s e l e c t i v i t y  o r  
d i f f e r e n c e s  i n  p r e y  a b u n d a n c e s  b e t w e e n  t h e  Ba h a ma s  a n d  MAB. 
T h e s e  f i n d i n g s  c o r r e s p o n d  w i t h  t h o s e  o f  Mc Do we l l  ( 1 9 7 3 )  w i t h  
r e s p e c t  t o  d o m i n a n t  p r e y  i t e m s ,  b u t  do n o t  s u p p o r t  M c D o w e l l ' s  
c o n t e n t i o n  t h a t  c r u s t a c e a n s  d o m i n a t e  t h e  d i e t  o f  _P. r i s s o a n u s , 
w h i l e  p o l y c h a e t e s  d o m i n a t e  t h a t  o f  " P ^  a f r i c a n u s " .  M c D o w e l l ' s  
e c o l o g i c a l  c o n c l u s i o n s  w i t h  r e s p e c t  t o  "P_. a f r i c a n u s " a r e  
s u s p e c t  b e c a u s e  o f  h i s  f a i l u r e  t o  d i s t i n q u i s h  P o l y a c a n t h o n o t u s  
s p .  A f r o m  c h a l l e n g e r i .
S e s s i l e  i n v e r t e b r a t e s  s e e m l e s s  i m p o r t a n t  i n  t h e  d i e t s  o f  
t h e  s m a l l - m o u t h e d  s p e c i e s  o f  P o l y a c a n t h o n o t u s  t h a n  i n  t h o s e  o f
4 4
Table 13. Gut con ten ts  o f  Polyacanthonotus r is s o a n u s . F = percent
frequency o f  occu rence, N = p ercent num erical abundance, W
p ercent w eigh t, IRI =• index o f  r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta
Polynoidae 34 55.7 9 .9 2264
U nid en tif ied  Polychaeta 52 19.1 8 .4 1423
T otal Polychaeta 86 74.8 18 .3 8031
Crustacea
Myaidaea 48 5 .6 18 .3 1154
Amphipoda
Gammaridea
Ampeliscidae 3 0 .4 0 .5 3
Aoridae (U nicola s p . ) 3 <0.1 0 .5 2
Cressa sp. 3 <0.1 0 .5 2
E usiridae 24 1.5 3 .7 124
Oedicerotidae 3 <0.1 0 .5 2
Harpina sp. 3 0.1 0 .5 2
P leu st id a e 3 0 .2 1.6 6
Stegocephalidae 7 0 .2 1 .6 13
Stegocephalus auratus 3 0 .5 1 .0 5
Podoceridae 3 0.1 5 .8 20
Photidae (Podoceropsis  s p . ) 3 0 .1 0 .5 2
U nid en tif ied  Gammaridea 59 5.1 28.3 1957
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Table 13. Continued.
Taxon F W N IRI
T ota l Gammaridea 72 8 .3 4 5 .0 3858
C aprell idae 7 3 .4 10.5 96
Total Amphipoda 72 11.6 55 .5 4862
U n id en tif ied  Crustacea 31 8 .0 7 .8 490
T ota l Crustacea 83 25 .2 81 .7 8842
Number examined 50
Percent with food 60
Percent w ith sediment 2
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o t h e r  n o t a c a n t h i f o r m  f i s h e s .  The  A t l a n t i c  s p e c i e s  o f  
N o t a c a n t h u s , _N. c h e m n i t z i . a n d  JJ.  b o n a p a r  t e i , h a v e  s p e c i a l i z e d  
p r e m a x i l l a r y  t e e t h  w h i c h  f o r m  a c o n t i n u o u s  s e r r a t e  c u t t i n g  
e d g e  p r o b a b l y  u s e d  t o  c r o p  s e s s i l e  i n v e r t e b r a t e s  ( M c D o w e l l ,  
1 9 7 3 ) .  I n  k e e p i n g  w i t h  t h i s  a d a p t a t i o n  s e a  a n e m o n e s  a n d  
c o r a l s  w e r e  r e p o r t e d  by Mc Do we l l  i n  s t o m a c h s  o f  N_. c h e m n i t z i . 
L o z a n o  Ca bo  ( 1 9 5 2 )  f o u n d  b r y o z o a n s  a n d  c o l o n i a l  h y d r o z o a n s ,  a s  
w e l l  a s  c o p e p o d s  a n d  a m p h i p o d s  i n  a l a r g e  s e r i e s  o f  N_. 
b o n a p a r t e i . I n  c o n t r a s t  t o  N o t a c a n t h u s , s p e c i e s  o f  
P o l y a c a n t h o n o t u s  do n o t  p o s s e s s  s p e c i a l i z e d  c u t t i n g  t e e t h  
( M c D o w e l l ,  1 9 7 3 )  a n d  o n l y  o n e  s e s s i l e  i n v e r t e b r a t e  
( h e x a c t i n e l l i d  s p o n g e  i n  P o l y a c a n t h o n o t u s  s p .  A) was  f o u n d  i n  
P o l y a c a n t h o n o t u s  s t o m a c h s .
The  l a r g e r  m o u t h s  o f  h a l o s a u r s  p r o b a b l y  e n a b l e  t h e m t o  
i n g e s t  a b r o a d e r  s i z e  s p e c t r u m  o f  p r e y  i t e m s  t h a n  c o n s u m e d  by 
P o l y a c a n t h o n o t u s . F i s h ,  d e c a p o d  c r u s t a c e a n s ,  a n d  i n f a u n a l  
b i v a l v e s  h a v e  b e e n  r e p o r t e d  f r o m  t h e  s t o m a c h s  o f  h a l o s a u r  
s p e c i e s  ( s e e  a b o v e ) .  T h e s e  i t e m s  w e r e  n o t  f o u n d  i n  
P o l y a c a n t h o n o t u s . A d d i t i o n a l l y ,  t h e r e  i s  e v i d e n c e  t h a t  a t  
l e a s t  i n  s ome  a r e a s  h a l o s a u r s  a p p a r e n t l y  t e n d  t o  
i n d i s c r i m i n a t e l y  r o o t  i n  t h e  s e d i m e n t  a s  i n d i c a t e d  by S e d b e r r y  
a n d  M u s i c k ' s  ( 1 9 7 8 )  f i n d i n g  o f  s e d i m e n t  i n  4 8 . 2 % o f  
H a l o s a u r o p s i s  m a c r o c h i r  s t o m a c h s  a n d  2 0 . 5 % o f  A l d r o v a n d i a  
s t o m a c h s .  T h i s  c o n t r a s t s  w i t h  P o l y a c a n t h o n o t u s  w h e r e  s e d i m e n t  
o c c u r r e d  i n  o n l y  o n e  s t o m a c h  o f  P^ . r i s s o a n u s . F u r t h e r m o r e ,  
o n l y  8 . 4% o f  b a h a m a s  s p e c i m e n s  o f  A l d r o v a n d i a  e x a m i n e d  
c o n t a i n e d  s e d i m e n t ,  t h u s  t h e  t e n d e n c y  t o  s w a l l o w  s e d i m e n t  may 
r e f l e c t  s e d i m e n t  t y p e  a n d / o r  p r e y  a v a i l a b i l i t y .  I n  t h i s
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r e g a r d  i t  may be  s i g n i f i c a n t  t h a t  b e n t h i c  m o l l u s k s  c o m p r i s e  a 
mo r e  i m p o r t a n t  c o m p o n e n t  o f  t h e  d i e t  i n  MAB A l d r o v a n d i a  
( S e d b e r r y  a n d  M u s i c k ,  1 9 7 8 )  t h a n  i n  Ba h a ma s  A l d r o v a n d i a .
A l e p o c e n h a l i d a e
C o n o c a r a  m a c r o p t e r u m  i s  a n  a b u n d a n t  member  o f  t h e  Ba h a ma s  
d e e p - s e a  f i s h  a s s e m b l a g e  b e t w e e n  1 2 3 9 - 2 1 6 6  m a n d  o c c u r r e d  i n  
97% o f  s u c c e s s f u l  s t a t i o n s  b e t w e e n  1 2 3 9 - 1 5 1 5  m ( S u l a k ,  1 9 8 2 ) .  
The  s p e c i e s  i s  known f r o m  t h e  G u l f  o f  M e x i c o ,  t h e  C a r i b b e a n ,  
a n d  f r o m  o f f  B r a z i l  i n  t h e  w e s t e r n  A t l a n t i c  a s  w e l l  a s  f r o m  
t h e  e a s t e r n  A t l a n t i c  ( K r e f f t ,  1 9 7 3 ) .  C o n o c a r a  m a c r o p t e r u m  was  
n o t  c a p t u r e d  i n  t h e  MAB.
The d i e t  o f  m a c r o p t e r u m  c h a n g e d  d r a m a t i c a l l y  w i t h  
i n c r e a s i n g  s i z e .  P o l y c h a e t e s ,  c o p e p o d s ,  a n d  o s t r a c o d s  
d e c r e a s e d  i n  i m p o r t a n c e  w i t h  i n c r e a s i n g  f i s h  s i z e  ( F i g .  1 1 ) .  
G u t s  o f  f i s h  l e s s  t h a n  175 mm, SL c o n t a i n e d  m a i n l y  c r u s t a c e a n s  
( I R I = 1 2 4 2 2 )  w i t h  c o p e p o d s  ( I R I = 2 5 3 7 )  a n d  o s t r a c o d s  ( I R I = 1 2 5 2 )  
t h e  mo s t  a b u n d a n t  t a x a  ( T a b l e  1 4 ) .  P o l y c h a e t e s  ( I R I = 1 1 9 6 )  
w e r e  a l s o  o f  i m p o r t a n c e .  At  s i z e s  g r e a t e r  t h a n  175 mm 
d e c a p o d s  ( I R I = 1 2 9 4 )  a n d  t e l e o s t s  ( I R I = 1 9 1 4 )  w e r e  i m p o r t a n t  
p r e y  ( F i g .  1 2 )  a n d  t o g e t h e r  made  up 5 3 . 5 % o f  t h e  d i e t  by 
w e i g h t  ( T a b l e  1 5 ) .  S a l p s  w e r e  i m p o r t a n t  c o m p o n e n t s  o f  t h e  
d i e t  a t  a l l  s i z e s  ( F i g .  1 2 ) .
The  d i e t  o f  C_. m a c r o p t e r  um h a s  r e c e i v e d  l i t t l e  a t t e n t i o n  
by p r e v i o u s  w o r k e r s .  B r i g h t  ( 1 9 6 8 )  e x a m i n e d  o n e  G u l f  o f  
M e x i c o  s p e c i m e n  a n d  f o u n d  p o l y c h a e t e  a n d  c r u s t a c e a n  r e m a i n s .  
M a u c h l i n e  a n d  G o r d o n  ( 1 9 8 3 b )  e x a m i n e d  g u t s  o f  t h r e e  s p e c i e s  o f
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Figure 11. IRI values of dominant prey taxa plotted against
predator size for Conocara macropterum.
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Table 14. Gut co n ten ts  o f  Conocara macropterum 175 mm, SL or l e s s .  F »
percent frequency o f  occu rren ce, W °  percent w eigh t, N “ percent
num erical abundance, IRI ™ index o f  r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta 43 20 .3 7.7 1196
Mollusca
Gastropoda 3 0 .2 0 .5 2
Pelecypoda 3 3 .2 0 .5 11
Total Mollusca 6 3 .4 1 .0 25
Crustacea
Ostracoda 51 3 .9 2 0 .4 1252
Cope poda 43 9.2 50 .0 2537
Mysidacea 3 0 .9 0 .5 4
Cumacea 11 0 .8 5.1 67
U n id en t if ied  Crustacea 57 2 6 .8 10 .2 2116
Total Crustacea 97 4 1 .7 8 6 .2 12422
T haliacea 23 34 .3 4 .1 878
T e le o s t e i 6 0 .4 1.0 8
Number <175 mm examined 
Percent with food  
Percent with sediment
38
92
11
50
Figure 12. IRI values of dominant prey taxa plotted against
predator size for Conocara macropterum.
TH
AU
AC
EA
 
DE
CA
PO
DA
d>
r>o*
o
^jn^MpuQm
LJ
I. I
m
o
0 
20
0 
ISO
 
30
0 
33
0 
40
0
SIZ
E 
OF 
riS
H(
mm
)
51
Table 15. Gut co n ten ts  o f  Conocara jnacropterum la r g e r  than 175 um, SL.
F « percent frequency o f  occurrence, W =* percent w eig h t, N °
p ercent num erical abundance, IRI “ index o f  r e la t iv e  im portance.
Taxon F W N IRI
Anthozoa 4 11.1 1 .0 45
Polchaeta 19 0 .2 5 .0 97
Mollusca
Scaphopoda 15 0 .2 10.0 150
Gastropoda 22 4 .3 12.0 362
Pelecypoda 9 1 .0 2 .5 32
Cephalopoda 6 0 .2 1 .5 9
Ctnmastrephidae 2 0 .1 0 .5 1
Cranchiidae 2 0 .4 0 .5 2
U n id en tif ied  Cephalopoda 6 0 .2 1 .5 9
Total Cephalopoda 9 0 .7 2 .5 29
U n id en tif ied  Mollusca 2 <0.1 0 .5 1
Total M ollusca 43 6 .1 27 .5 1431
Crustacea
Ostracoda 17 0 .1 8 .5 143
Cope poda 15 0 .1 10 .0 150
Cumacea 2 <0.1 1 .0 2
Amphipoda
Gammaridea 2 0 .1 0 .5 1
Decapoda
Oplophoris (sp in ica u d a ta ? ) 9 8 .5 2 .5 99
Glyphocrangon lo n g ir o s t r i s 2 2 .6 0 .5 6
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Table 15. Continued.
Taxon F W N IRI
U n id en tif ied  Caridean 2 0 .5 0 .5 2
Paguridae 2 2 .0 0 .5 5
U n id en t if ied  Decapoda 19 13.3 5 .5 357
Total Decapoda 31 31 .6 9 .5 1294
U n id en tif ied  Crustacea 32 3 .3 7 .1 330
Total Crustacea 74 34.7 57 .6 6874
Thaliacea 37 25 .2 13.0 1415
T e le o s t e i
Myctophidae 4 14.7 1 .0 58
U n id en tif ied  T e le o s te i 48 7 .2 1 4 .0 1020
T ota l T e le o s te i 52 21.9 1 5 .0 1914
U n id en tif ied  Tubes 4 0 .3 1 .5 7
U n id en t if ied  Eggs 2 0 .2 1 .5 3
Number >175 mm examined 
Percent with food 
Percent with sediment
62
87
47
53
b e n t h o p e l a g i c  a l e p o c e p h a l i d s  f r o m t h e  e a s t e r n  N o r t h  A t l a n t i c  
a n d  f o u n d  p r e y  s i m i l a r  t o  t h o s e  r e p o r t e d  h e r e  f o r  
m a c r o p t e r u m . T h r e e  A l e p o c e p h a l u s  r o s t r a t u s  g u t s  c o n t a i n e d  
d e c a p o d s  a n d  u n i d e n t i f i e d  c r u s t a c e a n s .  E l e v e n  A l e p o c e p h a l u s  
a g a s s i z i  c o n t a i n e d  m o s t l y  m y s i d s  a l o n g  w i t h  p o l y c h a e t e s ,  
a m p h i p o d s ,  a n d  c e p h a l o p o d  a n d  t e l e o s t  r e m a i n s .  A l a r g e  s e r i e s  
o f  886  A l e p o c e p h a l u s  b a i r d i i  c o n t a i n e d  a w i d e  v a r i e t y  o f  p r e y  
i n c l u d i n g  p o l y c h a e t e s ,  m e d u s a e ,  c o p e p o d s ,  a m p h i p o d s ,  
e u p h a u s i i d s ,  a n d  f i s h ,  a l o n g  w i t h  f r a m e n t e d  s a l p s  a n d / o r  
c t e n o p h o r e s .  M o r e o v e r ,  A^  b a i r d i i  d i s p l a y e d  a s h i f t  i n  d i e t  
s i m i l a r  t o  t h a t  r e p o r t e d  h e r e  f o r  (].  m a c r o p t e r u m  w i t h  s m a l l e r  
f i s h  f e e d i n g  mo r e  on p o l y c h e a t e s ,  c o p e p o d s ,  a n d  a m p h i p o d s ,  a n d  
l a r g e r  f i s h  mo r e  h e a v i l y  on m e d u s a e ,  m y s i d s ,  s q u i d ,  a n d  
t e l e o s t s .  G o l o v a n  a n d  P a k h o r u k o v  ( 1 9 7 5 )  f o u n d  c o e l e n t e r a t e s , 
a n g l e r f i s h e s ,  a n d  s a l p s  ( P y r o s o m a  s p . )  i n  g u t s  o f  _A. b a i r d i i  
a n d  n o t e d  an a b s e n c e  o f  b e n t h i c  p r e y  f r o m  i t s  d i e t .  M a r k l e  
( 1 9 7 6 )  r e p o r t e d  mud,  c t e n o p h o r e s ,  c a l a n o i d  c o p e p o d s ,  
c r u s t a c e a n s ,  u r c h i n  t e s t s ,  a n d  p o l y c h a e t e s  f r o m MAB _A. 
a g a s s i z i i . G o l o v a n  a n d  P a k h o r u k o v  ( 1 9 8 0 )  f o u n d  c o e l e n t e r a t e s ,  
s a l p s ,  d e c a p o d s ,  t e l e o s t s ,  c e p h a l o p d s ,  p t e r o p o d s ,  a n d  
p o l y c h a e t e s  i n  g u t s  o f  A l e p o c e p h a l u s  r o s t r a t u s  f r o m  o f f  t h e  
c o a s t  o f f  w e s t  A f r i c a .
The  c o n s u m p t i o n  o f  b e n t h i c  m o l l u s k s  by C^ . m a c r o p t e r  um 
i n c r e a s e d  w i t h  p r e d a t o r  s i z e  ( F i g .  1 1 ) .  T h i s  c o u l d  r e f l e c t  
t h e  i n c r e a s e d  i n g e s t i o n  o f  s e d i m e n t  by l a r g e r  f i s h  ( F i g .  1 3 ) .  
O v e r a l l ,  s e d i m e n t  o c c u r r e d  i n  35% o f  t h e  g u t s  e x a m i n e d .  Mi xe d  
w i t h  t h i s  s e d i m e n t  w e r e  l a r g e  n u m b e r s  o f  e p i p e l a g i c  p t e r o p o d s .  
T h e s e  p t e r o p o d s  a n d  p r o b a b l y  some o f  t h e  s c a p h o p o d s ,
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Figure 13 F r e q u e n c y  o f  i n g e s t i o n  o f  s e d i m e n t  p l o t t e d  a g a i n s t  
f i s h  s i z e  f o r  C o n o c a r a  m a c r o p t e r u m .
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g a s t r o p o d s ,  a n d  b i v a l v e s  l i s t e d  i n  T a b l e s  14 a n d  15 c o u l d  w e l l  
h a v e  b e e n  e mp t y  s h e l l s  when  i n g e s t e d  a n d  o f  no n u t r i t i v e  
v a l u e .  The  h a b i t  o f  c o n s u m i n g  l a r g e  q u a n t i t i e s  o f  s e d i m e n t  
h a s  b e e n  r e p o r t e d  f o r  G u l f  o f  Me x i c o  £ .  m a c r o p t e r u m  ( B r i g h t ,  
1 9 6 8 ) ,  a n d  by M a u c h l i n e  a n d  G o r d o n  ( 1 9 8 3 b )  who f o u n d  s e d i m e n t  
i n  15% o f  8 86  g u t s  o f  A l e p o c e p h a l u s  b a i r d i i  e x a m i n e d .  The  
p u r p o s e  o f  i n g e s t i n g  s e d i m e n t  i s  u n k n o w n ;  h o w e v e r ,  s e d i m e n t  
d o e s  n o t  a p p e a r  t o  h a v e  b e e n  i n c i d e n t a l l y  i n g e s t e d  i n  t h e  
t r a w l  s i n c e  l a r g e  q u a n t i t i e s  w e r e  o f t e n  f o u n d  w e l l  b a c k  i n  t h e  
i n t e s t i n e  j u s t  a b o v e  t h e  a n u s .
C o n o c a r a  n i g e r  i s  known f r o m t h e  t r o p i c a l  w e s t e r n  
A t l a n t i c  a s  w e l l  a s  f r o m t h e  I n d i a n  O c e a n  a n d  w e s t e r n  P a c i f i c  
( K r e f f t ,  1 9 7 3 ) .  C o n o c a r a  n i g e r  wa s  n o t  t a k e n  i n  t h e  MAB. I n  
t h e  Ba h a ma s  s t u d y  a r e a  t h e  s p e c i e s  o c c u r r e d  a t  d e p t h s  b e t w e e n  
1 3 6 3 - 2 4 0 4  m a n d  i n  20% o f  s u c c e s s f u l  c o l l e c t i o n s  b e t w e e n  1 5 8 7 -  
2 3 5 4  m ( S u l a k ,  1 9 8 2 ) .  I n  g e n e r a l ,  C.  n i g e r  o c c u r r e d  a t  
g r e a t e r  d e p t h s  a n d  was  much l e s s  a b u n d a n t  t h a n  C^ . m a c r o p t e r u m .
The  d i e t  o f  C.  n i g e r  was  s i m i l a r  t o  t h a t  o f  (3. 
m a c r o p t e r u m  w i t h  s a l p s  ( I R I = 1 0 6 8 3 )  a n d  c r u s t a c e a n s  ( I R I = 2 6 4 2 )  
t h e  m a j o r  p r e y  ( T a b l e  1 6 ) .  U n l i k e  i t s  c o n g e n e r ,  £ .  n i g e r  g u t s  
c o n t a i n e d  no t r a c e s  o f  d e c a p o d  o r  t e l e o s t  r e m a i n s .
F u r t h e r m o r e ,  o n l y  o n e  o f  t h e  s p e c i m e n s  e x a m i n e d  c o n t a i n e d  
s e d i m e n t  c o n t r a s t i n g  w i t h  35% o f  t h e  C_;_ m a c r o p t e r  um e x a m i n e d .  
The  d i e t  o f  C^ . n i g e r  h a s  n o t  b e e n  p r e v i o u s l y  s t u d i e d .
N a r c e t e s  s t o m i a s  i s  known f r o m  t h e  A t l a n t i c ,  e a s t e r n  
P a c i f i c ,  a n d  I n d i a n  o c e a n s  ( M a r k l e ,  1 9 7 6 ;  S a z o n o v  a n d  I v a n o v ,  
1 9 8 0 ) .  I n  t h e  B a h a ma s  a n d  MAB i t  was  t a k e n  b e t w e e n  1 4 7 8 - 2 7 2 8
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Table 16. Gut c o n te n ts  o f  Conocara -n ig e r . F = percent frequency o f
occu rren ce, W = percent w eigh t, N =* percent num erical abundance,
IRI °  index o f  r e la t iv e  im portance.
Taxon F W N IRI
P olychaeta 15 <0.1 2 .7 42
Crustacea
Ostracoda 31 0 .1 9 .5 293
Copepoda 23 0.1 17 .6 407
Amphipoda
Gammaridea 15 6 .2 2 .7 137
U nid en tif ied  Crustacea 38 0.1 6 .8 264
T ota l Crustacea 62 6 .4 3 6 .5 2642
T h aliacea 69 93.5 6 0 .8 10683
Number examined 
Percent w ith  food 
Percent w ith  sediment
25
52
4
57
m. The s p e c i e s  o c c u r r e d  i n  37% o f  s u c c e s s f u l  s t a t i o n s  i n  t h e  
Ba h a ma s  b e t w e e n  d e p t h s  o f  1 5 8 6 - 2 3 5 4  m. I n  t h e  MAB o n l y  s i x  
s p e c i m e n s  w e r e  t a k e n .  N a r c e t e s  s t o m i a s  a p p e a r s  a d a p t e d  t o  a 
p r e d a c e o u s  l i f e  s t y l e .  I t s  l a r g e  b o d y  s i z e ,  mo u t h  g a p e ,  and  
d e n t i t i o n  s u g g e s t  t h a t  i t  i s  c a p a b l e  o f  f e e d i n g  on l a r g e  
n e k t o n i c  o r g a n i s m s .  U n f o r t u n a t e l y ,  o f  t h e  30 s p e c i m e n s  
e x a m i n e d  o n l y  f i v e  c o n t a i n e d  r e c o g n i z a b l e  p r e y  i n c l u d i n g  
n a t a n t  d e c a p o d s  ( I R I = 9 4 0 3 )  a n d  t h e  b e a k s  o f  an  o n c h o t e u t h i d  
s q u i d  ( T a b l e  1 7 ) .  The  b i o l o g y  o f  JN. s t o m i a s  h a s  n o t  b e e n  
s t u d i e d  p r e v i o u s l y .
C h l o r o p h t h a l m i d a e
The f a m i l y  C h l o r o p h t h a l m i d a e  was  an a b u n d a n t  c o m p o n e n t  o f  
t h e  B a h a m i a n  d e e p - s e a  f a u n a  a t  a l l  d e p t h s  s a m p l e d ,  b u t  was  
r a r e l y  e n c o u n t e r e d  i n  t h e  MAB. A l l  s p e c i m e n s  e x a m i n e d  f o r  
f o o d  h a b i t s  w e r e  f r o m  t h e  B a h a m a s .  C h l o r o p h t h a l m i d s  a r e  
b e n t h i c  f i s h e s  ( S u l a k ,  1 9 7 7 b ;  H e e z e n  a n d  H o l l i s t e r ,  1 9 7 1 ) ,  
r e s t i n g  on t h e  b o t t o m  on t h e i r  p e c t o r a l  a n d  c a u d a l  f i n  r a y s ,  
w h i c h  may be q u i t e  e l o n g a t e d  i n  B a t h y p t e r o i s .
B a t h y p t e r o i s  l o n g i p e s  i s  known o n l y  f r o m  d e p t h s  b e l o w  
3 5 0 0  m w h e r e  i t  i s  o n e  o f  t h e  mor e  a b u n d a n t  s p e c i e s  
e n c o u n t e r e d .  S u l a k  ( 1 9 8 2 )  r e p o r t s  t h e  s p e c i e s  f r o m  17% o f  
s u c c e s s f u l  c o l l e c t i o n s  b e l o w  2 7 4 5  m i n  t h e  MAB a n d  46% o f  
s u c c e s s f u l  c o l l e c t i o n s  b e l o w  4 2 4 6  m i n  t h e  B a h a m a s .  Of  t h e  23 
s p e c i m e n s  e x a m i n e d  i n  t h i s  s t u d y ,  16 c o n t a i n e d  r e c o g n i z a b l e  
p r e y .  C r u s t a c e a n s ,  i n c l u d i n g  c o p e p o d s  ( I R I = 3 7 7 ) ,  g a m m a r i d  
a m p h i p o d s  ( I R I = 1 5 6 )  a n d  o n e  d e c a p o d  ( I R I = 4 3 2 ) ,  w e r e  i n c l u d e d  
i n  t h e  d i e t  ( T a b l e  1 8 ) .  P o l y c h a e t e  s e t a e  w e r e  f o u n d  i n  o n e
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Table 17, Gut co n ten ts  o f  N arcetes -s to m ia s . F m percent frequency o f
occu rren ce, W -  percent w eigh t, N = percent num erical abundance,
IRI = index o f  r e la t iv e  im portance.
Taxon F W N IRI
M ollusca
Cephalopoda
Onychoteuthidae 20 3 .2 20 .0 465
Crustacea
Decapoda 60 96.7 60.0 9403
U n id en tif ied  Crustacea 20 <0.1 20 .0 401
T otal Crustacea 80 96 .8 80.0 14140
Number examined 
Percent with food 
Percent w ith sediment
30
17
0
59
Table 18. Gut co n ten ts  o f  B athypternia lo n g ip e a . F a p ercent frequency o f
occu rren ce, W = percent w eigh t, N ** percent by number, IRI “
index o f r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta 6 0 .2 4 .8 31
Crustacea
Copepoda 19 1.1 19.0 377
Amphipoda
Gammaridea 13 3 .0 9.5 156
Decapoda 6 6 3 .0 4 .8 423
U n id en tif ied  Crustacea 81 32 .8 61.9 7692
Total Crustacea 94 99 .8 95.2 18284
Number examined 
Percent with food 
Percent with sediment
23
70
9
60
s p e c i m e n .  M a r s h a l l  a n d  M e r r e t t  ( 1 9 7 7 )  r e p o r t e d  c o p e p o d s  f r o m 
a s i n g l e  e a s t e r n  A t l a n t i c  s p e c i m e n  o f  £5. l o n g i p e s .
B a t h y p t e r o i s  g r a l l a t o r  was  c a p t u r e d  a t  d e p t h s  b e t w e e n  
1 2 3 9 - 3 0 3 2  m i n  t h e  B a h a m a s .  A l t h o u g h  n e v e r  t a k e n  i n  l a r g e  
n u m b e r s ,  i t  o c c u r r e d  i n  71% o f  s u c c e s s f u l  s t a t i o n s  b e t w e e n  
2 5 1 9 - 3 0 9 4  m i n  t h e  Ba h a ma s  ( S u l a k ,  1 9 8 2 ) .  B a t h y p t e r o i s  
g r a l l a  t o r  a t t a i n s  a  l e n g t h  o f  a t  l e a s t  368  mm. SL,  l a r g e r  t h a n  
o t h e r  me mb e r s  o f  t h e  g e n u s  ( S u l a k ,  1 9 7 7 b ) .  The  s p e c i e s  h a s  
g r e a t l y  e l o n g a t e d  p e l v i c  a n d  c a u d a l  f i n  r a y s  w h i c h  a r e  c a p a b l e  
o f  p r o p p i n g  l a r g e  i n d i v i d u a l s  a t  l e a s t  a m e t e r  o f f  t h e  b o t t o m .  
A s h i f t  i n  d i e t  w i t h  s i z e  was  a p p a r e n t  i n  15. g r a l l a t o r . 
C o p e p o d s  a n d  g a m m a r i d  a m p h i p o d s  w e r e  i n c l u d e d  i n  t h e  d i e t  a t  
a l l  s i z e s  ( F i g .  1 4 )  a n d  w e r e  t h e  m a j o r  p r e y  i t e m s  o f  f i s h  l e s s  
t h a n  2 40  mm,SL ( T a b l e  1 9 ) .  M y s i d s  w e r e  f o u n d  o n l y  i n  f i s h  
l a r g e r  t h a n  2 00  mm. At  s i z e s  g r e a t e r  t h a n  a b o u t  240  mm 
d e c a p o d s  a n d  t e l e o s t s  w e r e  p r o m i n e n t  p r e y  i t e m s  ( F i g .  15)  w i t h  
t e l e o s t s  m a k i n g  up 7 8 . 7% o f  t h e  d i e t  by w e i g h t  ( T a b l e  2 0 ) .
The  d i e t  o f  J3. g r a l l a t o r  h a s  b e e n  p r e v i o u s l y  s t u d i e d  by 
M a r s h a l l  a n d  M e r r e t t  ( 1 9 7 7 )  who r e p o r t e d  c r u s t a c e a n s  f r o m a 
s i n g l e  s p e c i m e n .
B a t h y p t e r o i s  p h e n a x  was  t a k e n  f r o m  1 2 3 9 - 2 7 4 8  m i n  t h e  
Ba h a ma s  w h e r e  i t  o c c u r r e d  i n  93% o f  s u c c e s s f u l  s t a t i o n s  
b e t w e e n  1 4 3 6 - 1 9 7 7  m ( S u l a k ,  1 9 8 2 ) .  The  s p e c i e s  was  r a r e  i n  
t h e  MAB, w h e r e  o n l y  t h r e e  s p e c i m e n s  w e r e  c a p t u r e d .  A l l  o f  t h e  
44 s p e c i m e n s  e x a m i n e d  c o n t a i n e d  p r e y .  C r u s t a c e a n s ,  p r i m a r i l y  
c o p e p o d s  ( I R I = 4 0 5 8 ) , o s t r a c o d s  ( I R I = 8 7 9 ) ,  a n d  g a m m a r i d  
a m p h i p o d s  ( I R I = 2 3 9 ) ,  w e r e  t h e  d o m i n a n t  p r e y  ( T a b l e  2 1 ) .
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F i g u r e  1 4 .  I R I  v a l u e s  o f  d o m i n a n t  p r e y  t a x a  p l o t t e d  a g a i n s t  
p r e d a t o r  s i z e  f o r  B a t h y p t e r o i s  g r a l l a t o r .
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Table 19. Guts co n ten ts  o f  B ath vp taro is  g r a l la to r  l e s s  than 240 mm, SL.
F =* percent frequency o f  occu rren ce , W = percent w eigh t, N =■
percent num erical abundance, IRI = index o f  r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta 10 1 .7 4 .9 63
Crustacea
Oatracoda 10 0 .4 4 .9 51
Co pe poda 33 5 .1 26 .8 1064
Mysidacea 10 2 .8 4 .9 73
Amphipoda
Gammaridea 24 13.6 14 .6 672
U n id en tif ied  Crustacea 76 71.1 39 .0 8392
Total Crustacea 100 93 .0 90 .2 18324
T e le o s t e i 5 1 .7 2 .4 20
U n id en tif ied  Tubes 5 3 .6 2 .4 29
Number <240 mm examined 
Percent with food 
Percent w ith sediment
23
91
0
63
F i g u r e  15 .  I RI  v a l u e s  o f  d o m i n a n t  p r e y  t a x a  p l o t t e d  a g a i n s t  
p r e d a t o r  s i z e  f o r  B a t h y p t e r o i s  g r a l l a t o r .
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Table 20. Gut co n ten ts  o f  B ath yp tero is g r a l la to r  240 mm, SL or la r g e r .
F =* percent frequency o f  occu rren ce, W =* percent w eigh t, N =
percent num erical abundance, IRI 53 index o f r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta 5 3 .5 3 .3 34
Crustacea
Copepoda 25 0 .8 16.7 438
My s id acea 15 1.9 10 .0 179
Amphipoda
Gammaridea 25 2 .6 20 .0 566
Decapoda 15 10.8 1 0 .0 313
U n id en tif ied  Crustacea 25 1.3 16 .7 449
Total Crustacea 85 17.5 73.3 7721
T e le o s te i 30 78.7 2 0 .0 2962
U n id en tif ied  Tubes 5 0 .3 3 .3 18
Number >240 ran examined 
Percent w ith  food 
Percent with sediment
24
83
0
65
Table 21. Gut co n ten ts  o f  B ath yp tero is phenax. F =* percent frequency o f
occu rren ce , W 3 percent w eigh t, N * percent num erical abundance,
IRI 3 index o f  r e l a t iv e  im portance.
Taxon F W N IRI
Polychaeta
Crustacea
27 3 .7 5 .3 245
03tracoda 43 2 .4 18 .0 879
Copepoda 75 7 .6 4 6 .5 4058
Mysidacea 2 0 .7 0 .4 3
Cumaeea 9 0 .3 1 .8 19
Tanaidacea 14 3 .6 3 .1 90
Iso  poda 
Amphipoda
5 0 .2 0 .9 5
Gammaridea 30 1 .9 6 .1 239
Decapoda 2 0 .2 0 .4 1
U n id en tif ied  Crustacea 89 7 9 .4 17.1 8550
T otal Crustacea 100 96 .2 94 .3 19049
T e le o s te i 2 0 .1 0 .4 1
Number examined 
Percent with food 
Percent with sediment
44
100
0
66
P o l y c h a e t e  r e m a i n s  w e r e  f o u n d  i n  27% o f  t h e  s p e c i m e n s  e x a m i n e d  
w i t h  d e c a p o d  a n d  t e l e o s t  r e m a i n s  f o u n d  i n  s i n g l e  s p e c i m e n s .  
Mo s t  o f  t h e  f i s h  e x a m i n e d  w e r e  s i m i l a r  i n  s i z e  ( r a n g e  9 5 - 1 5 3  
mm, S L ) ,  t h u s  no s i z e  r e l a t e d  t r e n d s  w e r e  d i s c o v e r e d .  The  d i e t  
o f  j i .  p h e n a x  h a s  n o t  b e e n  s t u d i e d  p r e v i o u s l y .
U n l i k e  t h e  r e l a t e d  B a t h y p t e r o i s , t h e  c a u d a l  a n d  p e l v i c  
f i n  r a y s  o f  I p n o p s  m u r r a y i  a r e  n o t  g r e a t l y  e l o n g a t e d  and  t h e  
s p e c i e s  p r o b a b l y  r e s t s  c l o s e  t o  t h e  b o t t o m .  I p n o p s  m u r r a y i  i s  
r a r e  i n  t h e  MAB w h e r e  o n l y  on e  s p e c i m e n  was  t a k e n ;  h o w e v e r ,  i t  
i s  a b u n d a n t  i n  t h e  Ba h a ma s  w h e r e  962  i n d i v i d u a l s  w e r e  t a k e n  a t  
d e p t h s  b e t w e e n  1 2 3 9 - 4 5 3 9  m.  I t  wa s  m o s t  a b u n d a n t  b e t w e e n  
1 5 8 6 - 2 3 5 9  m i n  t h e  Ba h a ma s  w h e r e  i t  o c c u r r e d  a t  96% o f  
s u c c e s s f u l  s t a t i o n s  ( S u l a k ,  1 9 8 2 ) .
P o l y c h a e t e s  w e r e  t h e  m a j o r  p r e y  f o u n d  i n  g u t s  o f  JE. 
m u r r a y i  a n d  made up 68 . 9% o f  t h e  d i e t  by w e i g h t  a n d  5 0 . 8% by 
n u mb e r  ( T a b l e  2 2 ) .  I n  a d d i t i o n ,  b i v a l v e s  o c c u r r e d  i n  f o u r  
s p e c i m e n s ,  w h i c h  i n  c o n j u n c t i o n  w i t h  t h e  p r e s e n c e  o f  
p o l y c h a e t e s  s u g g e s t s  b e n t h i c  f e e d i n g .  C r u s t a c e a n s  w e r e  a l s o  
i n g e s t e d  w i t h  c o p e p o d s  ( I R I = 6 6 0 )  t h e  m o s t  f r e q u e n t l y  o c c u r r i n g  
t a x a .  T h e s e  f i n d i n g s  a g r e e  w i t h  t h o s e  o f  N i e l s e n  ( 1 9 6 6 ) ,  
M a r s h a l l  a n d  S t a i g e r  ( 1 9 7 5 ) ,  a n d  B r i g h t  ( 1 9 6 8 ) .  The  s m a l l  
s i z e  r a n g e  ( 6 2 - 1 1 5  mm, SL)  a v a i l a b l e  f o r  s t u d y  p r e c l u d e d  an 
i n v e s t i g a t i o n  o f  s i z e  r e l a t e d  d i e t a r y  s h i f t s .
B a t h y m i c r o p s  r e g i s  i s  a s m a l l  a b y s s a l  s p e c i e s  w h i c h ,  l i k e  
I_. m u r r a y i , l a c k s  t h e  g r e a t l y  e l o n g a t e d  f i n  r a y s  f o u n d  i n  
B a t h y p t e r o i s  a n d  a p p a r e n t l y  r e s t s  d i r e c t l y  on t h e  b o t t o m .  
T h o u g h  a b s e n t  f r o m MAB c o l l e c t i o n s ,  IJ. r e g i s  o c c u r r e d  i n  31% 
o f  s u c c e s s f u l  c o l l e c t i o n s  b e l o w  4 2 4 6  m i n  t h e  Ba h a ma s  ( S u l a k ,
67
Table 22. Gut co n ten ts  o f  Ipnops m urrayi. F = p ercent frequency o f
occu rren ce, W «* percent w eigh t, N = percent num erical abundance,
IRI = index o f  r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta 74 68.9 50 .8 8910
Mollusca
Pelecypoda 9 3 .0 7.9 102
Crustacea
Copepoda 26 8 .3 17.5 660
Amphipoda
Gammaridea 2 0 .8 1.6 5
U nid en tif ied  Crustacea 33 18.9 22.2 1340
T otal Crustacea 56 28 .0 4 1 .3 3868
Number examined 
Percent with food 
Percent w ith  sediment
51
84
0
68
1 9 8 2 ) .  Of 18 II. r e g i s  g u t s  e x a m i n e d ,  o n l y  18% c o n t a i n e d  
r e c o g n i z a b l e  p r e y ,  c o n s i s t i n g  e n t i r e l y  o f  c r u s t a c e a n  r e m a i n s .  
N i e l s e n  ( 1 9 6 6 )  r e p o r t e d  c r u s t a c e a n  r e m a i n s  i n c l u d i n g  a m p h i p o d  
f r a g m e n t s  a n d  o t h e r  c r u s t a c e a n  r e m a i n s  f r o m  t h r e e  s p e c i m e n s .
Q g c o c e p h a l i d a e
D i b r a n c h u s  a t l a n t i c u s , i s  a  b e n t h i c  s p e c i e s  common i n  t h e  
MAB a n d  on t h e  B l a k e  P l a t e a u  a t  d e p t h s  s h a l l o w e r  t h a n  a b o u t  
1300  m.  The  s p e c i e s  i s  a l s o  known f r o m  N o r t h w e s t  P r o v i d e n c e  
a n d  S a n t a r e n  c h a n n e l s  i n  t h e  Ba h a ma s  a n d  f r o m  t h e  F l o r i d a  
S t r a i t s  ( S t a i g e r ,  1 9 7 0 ) .  F o r  c o m p a r a t i v e  p u r p o s e s ,  s p e c i m e n s  
f r o m  b o t h  t h e  MAB a n d  s o u t h e r n  B l a k e  P l a t e a u  w e r e  e x a m i n e d .
As e x p e c t e d  b a s e d  on e x t e r n a l  m o r p h o l o g y ,  a t l a n t i c u s  
f e d  m a i n l y  on b e n t h i c  s p e c i e s .  E c h i n o d e r m s  ( I R I = 5 1 9 8 ) , 
p r i m a r i l y  o p h i u r o i d s  ( I R I = 1 5 5 0 ) ,  a l o n g  w i t h  p o l y c h a e t e s  
( I R I = 2 6 0 8 ) ,  m o s t l y  H v a l i n o e c i a  a r t i f l e x , w e r e  t h e  m a j o r  p r e y  
( T a b l e  2 3 ) .  Mi x e d  c r u s t a c e a n s  a n d  b e n t h i c  m o l l u s k s  w e r e  a l s o  
c o n s u m e d  b u t  w e r e  o f  r e l a t i v e l y  l i t t l e  i m p o r t a n c e .  T h e s e  d a t a  
c o n t r a s t  s o m e w h a t  w i t h  t h o s e  o f  R a y b u r n  ( 1 9 7 5 )  who f o u n d  
c r u s t a c e a n s  a n d  b i v a l v e s  t o  be  t h e  m a j o r  p r e y  o f  G u l f  o f  
Me x i c o  JO. a t l a n t i c u s .
S t o m a c h  c o n t e n t s  o f  MAB a n d  Ba h a ma s  s p e c i m e n s  o f  JO. 
a t l a n t i c u s  w e r e  q u i t e  d i f f e r e n t .  Of t h e  16 s t o m a c h s  w i t h  f o o d  
e x a m i n e d  f r o m MAB c o l l e c t i o n s ,  8 1 . 3 % c o n t a i n e d  H_;_ a r t i f  l e x  o r  
u n i d e n t i f i e d  p o l y c h a e t e  r e m a i n s ,  a n d  o n l y  12 . 5% c o n t a i n e d  
e c h i n o d e r m  r e m a i n s .  I n  c o n t r a s t ,  8 8 . 9% o f  t h e  18 s p e c i m e n s  
e x a m i n e d  f r o m  t h e  B l a k e  P l a t e a u  c o n t a i n e d  o p h i u r o i d  o r
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Table 23. Gut c o n te n ts  o f Dibranchus a t la n t ic u s . F >* percent frequency o f
o ccu rren ce , W =* p ercent w eigh t, N = percent num erical abundance,
IRI = index o f r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta
H yalin oecia  a r t i f l e x 11 31.6 5.5 401
U nid en tif ied  Polychaeta 30 11.8 15.4 809
T ota l Polychaeta 41 43.5 20.9 2608
Mollusca
Gastropoda 3 0.9 2 .2 8
Pelecypoda 3 <0.1 1.1 3
T ota l M ollusca 5 0.9 3 .3 23
Crustacea
Mysidacea 3 0.1 3 .3 9
Tanaidacea 3 0.1 1.1 3
Amphipoda
Gammaridea 3 <0.1 1.1 3
Euphausiidae 3 0.6 1.1 5
U n id en tif ied  Crustacea 5 <0.1 2 .2 12
Total Crustacea 14 0.8 8 .8 130
Echinodermata
Ophiuroidea 32 7.1 40.7 1550
U n id en tif ied  Echinodermata 35 44.8 14.3 2074
T ota l Echinodermata 49 51.9 54.9 5198
U n id en tif ied  Tubes 27 2.9 12.1 405
Number examined 66
Percent w ith  food 56
Percent with sediment 6
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u n r e c o g n i z a b l e  e c h i n o d e r m  r e m a i n s ,  a n d  n o n e  c o n t a i n e d  
p o l y c h a e t e s .  A l l  B l a k e  p l a t e a u  s p e c i m e n s  came f r o m  a s i n g l e  
t r a w l  s t a t i o n ,  t h u s  t h e s e  d a t a  c a n  n o t  be  i n t e r p r e t e d  a s  
i n d i c a t i v e  o f  r e g i o n a l  d i f f e r e n c e s .  I n s t e a d ,  t h e s e  d a t a  
s u g g e s t  t h a t  I), a t l a n t i c u s  c a n  f e e d  o p p o r t u n i s t i c a l l y  on w h a t  
e v e r  a c c e p t a b l e  b e n t h i c  p r e y  i s  m o s t  a b u n d a n t .
M a c r o u r i d a e
Ne z u mi a  b a i r d i i  i s  o n e  o f  t h e  mo s t  a b u n d a n t  s p e c i e s  f r o m 
t h e  MAB a t  d e p t h s  s h a l l o w e r  t h a n  a b o u t  1 5 0 0  m b u t  i s  r a r e  i n  
t h e  B a h a ma s  s t u d y  a r e a .  T h o u g h  m a c r o u r i d s  a r e  on e  o f  t h e  mo s t  
s t u d i e d  g r o u p s  o f  d e e p - s e a  f i s h e s ,  t h e  d i e t  o f  N_. b a i r d i i  h a s  
r e c e i v e d  l i t t l e  p r e v i o u s  s t u d y .
The  d i e t  o f  N_. b a i r  d i i  s h o w e d  a p r o n o u n c e d  o n t o g e n e t i c  
s h i f t .  The  i m p o r t a n c e  o f  p o l y c h a e t e s  d e c l i n e d  w i t h  i n c r e a s i n g  
p r e d a t o r  s i z e  ( F i g .  1 6 ) ,  w h i l e  d e c a p o d s  a n d  t e l e o s t s  i n c r e a s e d  
i n  i m p o r t a n c e  ( F i g  1 7 ) .  F i s h  l e s s  t h a n  35 mm,HL f e d  l a r g e l y  
on c r u s t a c e a n s ,  p r i m a r i l y  g a m m a r i d  a m p h i p o d s  ( I R I = 5 1 8 1 )  a n d  
c o p e p o d s  ( I R I = 7 4 0 ) .  P o l y c h a e t e s  ( I R I = 1 4 2 0 )  w e r e  a l s o  an 
i m p o r t a n t  d i e t a r y  c o m p o n e n t  ( T a b l e  2 4 ) .  At  s i z e s  a b o v e  35 mm, 
d e c a p o d s  ( I R I = 3 6 4 4 )  w e r e  t h e  m a j o r  p r e y  i t e m  a n d  made  up 71 . 0% 
o f  t h e  d i e t  by w e i g h t  ( T a b l e  25 ;  F i g .  1 7 ) .  Ga mma r i d  a m p h i p o d s  
( I R I = 2 1 7 7 ) ,  c o p e p o d s  ( I R I = 4 5 8 ) ,  p o l y c h a e t e s  ( I R I = 2 3 6 ) ,  a n d  
m y s i d s  ( I R I  = 2 3 8 )  w e r e  s t i l l  i n c l u d e d  i n  t h e  d i e t  o f  l a r g e  N^. 
b a i r d i i , b u t  w e r e  r e l a t i v e l y  l e s s  i m p o r t a n t  t h a n  t o  s m a l l  
i n d i v i d u a l s .  The  s h i f t  f r o m b e n t h i c  t o  mo r e  p e l a g i c  f e e d i n g  
a t  l a r g e r  s i z e s  by Jjl. b a i r d  i i  s u g g e s t e d  by t h e s e  f i n d i n g s  i s  
s i m i l a r  t o  t h a t  d e s c r i b e d  by P e a r c y  a n d  A m b l e r  ( 1 9 7 4 )  who
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F i g u r e  16 .  I R I  v a l u e s  o f  d o m i n a n t  p r e y  t a x a  p l o t t e d  a g a i n s t  
p r e d a t o r  s i z e  f o r  Ne z u mi a  b a i r d i i .
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Figure 17. IRI values of dominant prey taxa plotted against
predator size for Nezumia bairdii.
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Table 24. Gut co n ten ts  o f  Nezumia b a ir d i i  le a s  than 35 mm HL. F “ percent
frequency o f  o ccu rren ce , W *» percent w eigh t, N =< percent
numerical abundance, IRI a index of r e l a t i v e  importance.
Taxon F W N IRI
Polychaeta
Fragments 45 24 .0 7 .2 1420
Mollusca
Pelecypoda 9 0 .3 1 .4 16
Crustacea
Copepoda 41 2.3 15.8 740
Mysidacea 9 5.7 2 .2 72
Tanaidacea 5 0 .2 0 .7 4
Isopoda 5 1.4 0 .7 10
Am phi pod a
Gammaridea 77 12.4 54 .7 5181
C apre ll id ea 5 0.2 0 .7 4
Total Amphipoda 77 12.6 5 5 .4 5250
Decapoda 5 15 .0 0 .7 71
U n id en tif ied  Crustacea 50 37 .8 7 .9 2286
T otal Crustacea 91 74.9 83 .5 14397
U n id en tif ied  Tubes 14 0 .5 5 .0 76
U n id en tif ied  Eggs 5 0 .2 2 .9 14
Number <35 mm examined 
Percent with food  
Percent with sediment
58
83
0
7 4
Table 25. Gut co n ten ts  o f  Nezumia b a ir d i i  35 mm, HL or la r g e r . F =
percent frequency o f  occu rren ce, W = percent w eigh t, N 53 percent
num erical abundance, IRI a  index o f  r e la t iv e  im portance.
Taxon F W N IRI
Folchaeta
Fragments 35 3 .3 3 .4 236
Mollusca
Gastropoda 2 <0.1 0 .2 1
Pelecypoda 19 0 .4 3 .2 68
U n id e n t if ie d  Remains 2 0 .4 0 .2 2
Total Mollusca  
Crustacea
Copepoda 33 0 .3 13.7 458
Mysidacea 30 1 .0 6 .9 238
Cumaeea 5 <0.1 0 .5 2
Amphipoda
Gammaridea 58 1 .5 35.9 2177
Decapoda
S erg estes  a r c t ic u s 23 46 .3 6 .9 1237
Sergestes? 12 19 .4 3 .4 266
U n id en tif ied  Decapods 9 5 .3 1.1 60
Total Decapoda 44 71.0 11.4 3644
U nid en tif ied  Crustacea 63 11.0 6 .2 1080
Total Crustacea 100 85 .0 74.6 15957
Priapulida 7 3 .5 1.1 33
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Table 25. C ontinued.
Taxon F W N IRI
Echinodermata
Ophiuroidea 2 0 .1 0 .2 1
T e le o s te i
Cyclothone microdon 2 0 .5 0 .2 2
Lampanyctus sp 2 4 .4 0 .2 11
U n id en tif ied  T e le o s t e i 5 1 .3 0 .5 8
Total T e le o s te i 9 6 .2 0 .9 66
U n id en t if ied  Tubes 33 0 .8 4 .1 162
U n id en tif ied  Eggs 2 0 .1 11 .2 26
Number > 35 mm examined 
Percent w ith  food  
Percent with sediment
46
94
2
76
f o u n d  a s h i f t  f r o m  b e n t h i c  t o  p e l a g i c  p r e y  among m a c r o u r i d s  
o f f  t h e  c o a s t  o f  O r e g o n .
The  d o m i n a n c e  o f  d e c a p o d s  i n  t h e  d i e t s  o f  l a r g e  JN. 
b a i r d i i  i s  m i s l e a d i n g .  Of  t h e  20 s p e c i m e n s  c o n t a i n i n g  
d e c a p o d s ,  13 ca me  f r o m  a s i n g l e  t r a w l  s t a t i o n  (FFS A n t o n  
D o h r n , C r u i s e  2 1 3 - 3 ,  S t .  6 4 1 6 ,  3 6 ° 2 3 ' N ,  7 4 ° 4 3 ' W ,  815  m) .  
T h i r t e e n  o f  t h e  14 s p e c i m e n s  c o n t a i n i n g  f o o d  a t  t h i s  s t a t i o n  
c o n t a i n e d  n a t a n t  d e c a p o d s .  T h i s  c o u l d  r e f l e c t  a c o n c e n t r a t i o n  
o f  s e r g e s t i d  s h r i m p  n e a r  t h e  b o t t o m  a n d  a v a i l a b l e  a s  p r e y  t o  
_N. b a i r d i i . M u r d o c h ,  A v e r y ,  a n d  S my t h  ( 1 9 7 5 )  a n d  Lo v e  a n d  
E b e l i n g  ( 1 9 7 8 )  h a v e  s hown  t h a t  s h a l l o w  w a t e r  f i s h e s  w i l l  
s w i t c h  f r o m  f e e d i n g  on l e s s  a b u n d a n t  p r e y  t o  n e a r  e x c l u s i v e  
f e e d i n g  on a s i n g l e  g r e a t l y  a b u n d a n t  p r e y  t a x o n .  Some 
e v i d e n c e  o f  t h i s  was  p r e s e n t e d  a b o v e  f o r  D i b r a n c h u s  
a t l a n t i c u s . I n  a  s i m i l a r  m a n n e r ,  JN. b a i r d i i  may f e e d  a l m o s t  
e x c l u s i v e l y  on a s i n g l e  p r e y  r e s o u c e ,  i f  t h a t  r e s o u r c e  i s  i n  
g r e a t  a b u n d a n c e .
The  d i e t  o f  N_, b a i r  d i i  i s  s i m i l a r  t o  t h a t  r e p o r t e d  f o r  
o t h e r  N e z u m i a  s p e c i e s  e x c e p t  t h a t  d e c a p o d s  may be i m p o r t a n t  i n  
t h e  d i e t  o f  N_. b a i r  d i i  ( w i t h  t h e  r e s e r v a t i o n s  n o t e d  a b o v e ) .  
F a r l o w  ( 1 9 8 0 )  e x a m i n e d  g u t s  o f  s a m p l e s  i n c l u d i n g  b o t h  _N. 
b a i r d i i  a n d  JN. a e q u a l i s  b u t  f a i l e d  t o  d i s t i n q u i s h  t h e  t wo  
s p e c i e s .  He f o u n d  s m a l l  c r u s t a c e a n s  i n c l u d i n g  g a m m a r i d  a n d  
c a p r e l l i d  a m p h i p o d s ,  c o p e p o d s ,  m y s i d s ,  a n d  e u p h a u s i i d s  t o  be 
d o m i n a n t  p r e y .  I n  a d d i t i o n ,  p y c n o g o n i d s  a n d  t e l e o s t  r e m a i n s  
w e r e  r e p o r t e d ,  B i g e l o w  a n d  S c h r o e d e r  ( 1 9 5 3 )  r e p o r t e d  
e u p h a u s i i d s ,  a m p h i p o d s ,  a n d  p o l y c h a e t e s  f r o m  JN. b a i r d i i  o f f
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G e o r g e s  B a n k .  Du B u i t  ( 1 9 7 8 )  e x a m i n e d  e a s t e r n  A t l a n t i c  N_. 
a e q u a l i s  a n d  f o u n d  c r u s t a c e a n  r e m a i n s  a n d  o p h i u r o i d s .  
M a c p h e r s o n  ( 1 9 7 9 )  r e p o r t e d  p o l y c h a e t e s ,  c r u s t a c e a n s ,  i n c l u d i n g  
g a m m a r i d  a m p h i p o d s  a n d  m y s i d s ,  a n d  o p h i u r o i d s  f r o m 
M e d i t e r r a n e a n  N.. a e q u a l i s . M a r s h a l l  a n d  M e r r e t t  ( 1 9 7 7 )  
r e p o r t e d  m i x e d  c r u s t a c e a n s ,  p r i m a r i l y  c o p e p o d s  a n d  o s t r a c o d s ,  
a n d  p o l y c h a e t e s  f r o m  e a s t e r n  A t l a n t i c  N_;_ a e q u a l i s . B r i g h t  
( 1 9 6 8 )  f o u n d  p o l y c h a e t e s ,  g a m m a r i d  a m p h i p o d s ,  c o p e p o d s ,  a n d  
c u m a c e a n s  i n  G u l f  o f  M e x i c o  s p e c i m e n s  o f  N_. a e q u a l i s  ( r e f e r r e d  
t o  a s  N_. h i l d e b r a n d i ) .
The  m a c r o u r i d ,  V e n t r i f o s s a  o c c i d e n t a l i s . was  t a k e n  i n  t h e  
MAB a t  d e p t h s  t o  647  m. S t a i g e r  ( 1 9 7 0 )  r e p o r t e d  V_. 
o c c i d e n t a l i s  f r o m  t h e  c o n t i n e n t a l  s i d e  o f  t h e  F l o r i d a  S t r a i t s  
f r o m  t h e  G u l f  o f  M e x i c o  t o  Mi ami  a t  d e p t h s  f r o m 1 9 0 - 6 7 2  m.
The  s p e c i e s  was  n o t  t a k e n  i n  B a h a m i a n  c o l l e c t i o n s ,  a l l  o f  
w h i c h  w e r e  b e l o w  i t s  d e p t h  r a n g e .
S t o m a c h s  o f  V_. o c c i d e n t a l i s  c o n t a i n e d  m o s t l y  g a m m a r i d  
a m p h i p o d s  a n d  n a t a n t  d e c a p o d s  ( T a b l e  2 6 ) .  E v i d e n c e  o f  a s h i f t  
i n  d i e t  was  a p p a r e n t  ( F i g .  18 )  w i t h  d e c a p o d s  c o n s u m e d  
p r i m a r i l y  by s p e c i m e n s  l a r g e r  t h a n  30 mm, HL. T e l e o s t s ,  w h i c h  
w e r e  o f  m i n o r  i m p o r t a n c e  i n  t h e  d i e t  o f  _V. o c c i d e n t a l i s . w e r e  
c o n s u m e d  o n l y  by t h e  l a r g e s t  s p e c i m e n s  e x a m i n e d .  T h e s e  
f i n d i n g s  a r e  s i m i l a r  t o  t h o s e  o f  M a r s h a l l  a n d  M e r r e t t  ( 1 9 7 7 ) ,  
who r e p o r t e d  n a t a n t  d e c a p o d s  f r o m  t h e  s t o m a c h s  o f  f o u r  e a s t e r n  
A t l a n t i c  _V. o c c i d e n t a l i s . M a r s h a l l  a n d  I w a mo t o  ( 1 9 7 3 )  
r e p o r t e d  e u p h a u s i i d s  a n d  g a m m a r i d  a m p h i p o d s  f r o m a s i n g l e  
s p e c i m e n .
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Table 26. Gut co n ten ts  o f  V en tr ifo ssa  o c c id e n t a l i s . F “ p ercent frequency
o f  occu rren ce, W 3 percent w eigh t, N = percent num erical
abundance, IRI = index o f  r e la t iv e  im portance.
Taxon F W N IRI
Mollusca
Cephalopoda 2 0 .1 0 .2 1
Crustacea
Ostracoda 2 <0.1 0 .2 1
Mysidacea 10 1 .0 3 .9 48
Cumaeea 5 0 .1 0 .6 3
Isopoda 2 0 .1 0 .6 2
Amphipoda
Gammaridea 56 19 .4 8 5 .5 5889
Decapoda 49 63.7 5 .7 3384
U n id en tif ied  Crustacea 37 9 .6 2 .9 457
T otal Crustacea 100 93.9 9 9 .4 19331
T e le o s te i 5 6 .1 0 . 4 31
Number examined
Percent w ith  food
Percent w ith  sedim ent
57
72
0
79
Figure 18. IRI values of dominant prey taxa plotted against
predator size for Ventrifossa occidentalis.
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S t e p h a n o b e r y c i d a e
S t e p h a n o b e r y x  mona e  was  a b u n d a n t  a t  d e p t h s  b e t w e e n  1 0 0 0 -  
2 0 0 0  m i n  t h e  Ba h a ma s  w h e r e  i t  o c c u r r e d  a t  mor e  t h a n  60% o f  
s u c c e s s f u l  s t a t i o n s  b e t w e e n  9 1 8 - 1 5 1 5  m ( S u l a k ,  1 9 8 2 ) .  The  
s p e c i e s  was  n o t  t a k e n  i n  t h e  MAB.
S t e p h a n o b e r y x  mona e  i s  r e l a t i v e l y  s m a l l  i n  s i z e  w i t h  t h e  
l a r g e s t  s p e c i m e n  e x a m i n e d  o n l y  115 mm, S L . The s i z e  r a n g e  
e x a m i n e d  ( 7 7 - 1 1 5  mm, SL)  was  l i m i t e d  t h u s  no a n a l y s i s  o f  
o n t o g e n e t i c  d i e t  s h i f t s  was  p o s s i b l e .  Of  t h e  64 J3. mona e  
e x a m i n e d ,  81% c o n t a i n e d  p r e y .  The  d i e t  c o n s i s t e d  a l m o s t  
e n t i r e l y  o f  c r u s t a c e a ,  w i t h  g a m m a r i d  a m p h i p o d s  ( I R I = 2 3 6 6 ) ,  
m y s i d s  ( I R I = 1 5 5 7 ) ,  c o p e p o d s  ( I R I = 1 0 7 4 ) ,  a n d  t a n a i d s  
( I R I = 9 5 3 ) ,  t h e  mo s t  c o mmo n l y  e n c o u n t e r e d  p r e y  i t e m s  ( T a b l e  
2 7 ) .  B r i g h t  ( 1 9 6 8 )  e x a m i n e d  n i n e  G u l f  o f  Me x i c o  s p e c i m e n s  and  
f o u n d  g a m m a r i d  a m p h i p o d s ,  c o p e p o d s ,  t a n i a d s ,  a n d  c u m a c e a n s  t o  
be t h e  d o m i n a n t  p r e y .
C o t t i d a e
The  b e n t h i c  C o t t u n c u l u s  t h o m p s o n i  was  o c c a s i o n a l l y  t a k e n  
i n  t h e  MAB a t  d e p t h s  f r o m  7 4 9 - 1 7 1 9  m. Of  18 s t o m a c h s  e x a m i n e d  
10 c o n t a i n e d  f o o d ,  m o s t  o f  w h i c h  was  i n  an  a d v a n c e d  s t a t e  o f  
d i g e s t i o n  ( T a b l e  2 8 ) .  T e l e o s t  a n d  g a m m a r i d  a m p h i p o d s  w e r e  t h e  
mo s t  f r e q u e n t l y  o c c u r r i n g  p r e y .  Mo s t  t e l e o s t s  w e r e  p r e s e n t  
o n l y  a s  e y e  l e n s e s  o r  o c c a s i o n a l l y  s k u l l  b o n e s ,  a n d  t h e  a c t u a l  
w e i g h t  i n g e s t e d  may be g r o s s l y  u n d e r e s t i m a t e d .
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Table 27. Gut co n ten ts  o f  Stephanoberyx monae. F “ percent frequency o f
occurrence, W =* percent w eigh t, N =* percent num erical abundance,
IRI 13 index o f  r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta 13 1 .6 2 .6 57
Crustacea
Ostracoda 27 3 .2 8 .2 309
Cope pod a 46 4 .2 19.1 1074
Mysidacea 37 3 0 .6 12.0 1557
Tanaidacea 48 2 .2 17.6 953
Isopoda 4 0 .1 0 .7 3
Amphipoda
Gammaridea 56 19.6 22.8 2366
U nid en tif ied  Crustacea 87 3 8 .4 16.9 4782
Total Crustacea 100 98.4 97 .4 19574
Number examined
Percent with food
Percent w ith sediment
64
81
0
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Table 28. Gut co n ten ts  o f  C ottunculus thom psoni. F ■ percent frequency o f
occu rren ce, tf »  p ercen t w eigh t, N = percent num erical abundance,
IRI = index o f r e la t iv e  im portance.
Taxon F W N IRI
Polychaeta 20 5 .3 2 .1 148
Mollusca
Cephalopoda 20 2 .4 2 .1 89
Crustacea
Copepoda 10 <0.1 1 .0 11
Amphipoda
Gammaridea 70 59.0 52.1 7773
C aprellidae 10 0 .2 1 .0 13
Total Amphipoda 70 59 .2 53.1 7863
U nid en tif ied  Crustacea 50 6.1 5 .2 567
Total Crustacea 100 65.4 5 9 .4 12475
T e le o s te i 70 26 .9 3 5 .4 4362
U n id en tif ied  Tubes 10 <0.1 1 .0 11
Number examined
Percent w ith food
Percent w ith  sedim ent
18
56
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C l u s t e r  A n a l y s i s
C l u s t e r  a n a l y s i s  p r o d u c e d  f o u r  m a j o r  p r e d a t o r  g r o u p s  w i t h  
one  c o m p o s e d  o f  t wo s u b d i v i s i o n s  ( F i g .  1 9 ) .  The  d i e t s  o f  a l l  
p r e d a t o r s  c o n s i d e r e d  o v e r l a p  t o  some e x t e n t ;  h o w e v e r ,  e a c h  
p r e d a t o r  g r o u p  h a s  o n e  o r  mo r e  c h a r a c t e r i s t i c  p r e y  t a x a  
c o n s u m e d  by a l l  m e m b e r s .
Gr o u p  1 i n c l u d e s  p r e d a t o r s  o f  s m a l l  c r u s t a c e a n s ,  
p r i m a r i l y  c o p e p o d s  a n d  o s t r a c o d s ,  a s  w e l l  a s  p o l y c h a e t e s .  
W i t h i n  t h i s  g r o u p  t wo  s u b g r o u p s  a r e  a p p a r e n t .  S u b g r o u p  A,  
f e e d i n g  h e a v i l y  upon  c o p e p o d s  a n d  p o l y c h a e t e s ,  c o n t a i n s  
A l d r o v a n d i a  a f f i n i s , D i c r o l e n e  k a n a z a w i . a n d  s m a l l  ( <1 7 5 mm, SL )  
C o n o c a r a  m a c r o p t e r u m . S u b g r o u p  B c o n t a i n s  A l d r o v a n d i a  
g r a c i l i s  . A_. p h a l a c r a , A^  o l e o s a , B a t h y p t e r o i s  p h e n a x , a n d  
P o r o g a d u s  s i l u s . The  me mb e r s  o f  t h i s  s u b g r o u p  t e n d  t o  f e e d  
mo r e  i n t e n s i v e l y  on c o p e p o d s  t h a n  me mb e r s  o f  s u b g r o u p  A,  w i t h  
o t h e r  t a x a  s u c h  a s  p o l y c h a e t e s ,  a s s u m i n g  r e l a t i v e l y  l e s s  
i m p o r t a n c e .  T h i s  t e n d e n c y  t o  f e e d  e x t e n s i v e l y  on c o p e p o d s  i s  
m o s t  p r o n o u n c e d  i n  P.. s i l u s , w h e r e  c o p e p o d s  make up 7 5 . 5 % o f  
t h e  d i e t  by n u mb e r  a n d  6 4 . 0 % by w e i g h t  ( C a r t e r ,  1 9 8 4 ) .
F e e d i n g  g r o u p  2 i n c l u d e s  s m a l l  ( < 2 4 0 mm, S L )  B a t h y p t e r o i s  
g r a l l a t o r , B a t h y o n u s  p e c t o r a l i s , S t e p h a n o b e r  yx m o n a e , a n d
B a r a t h r o d e m u s  m a n a t i n u s , s p e c i e s  w h i c h  f e e d  a l m o s t  e n t i r e l y  on
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F i g u r e  1 9 .  S p e c i e s  g r o u p i n g s  b a s e d  on c l u s t e r  a n a l y s i s  o f  
g u t  c o n t e n t s  d a t a  f o r  d o m i n a n t  s p e c i e s  f r o m  t h e  
Ba h a ma s  s t u d y  a r e a .
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c r u s t a c e a n s .  As i n  g r o u p  1,  c o p e p o d s  a r e  a m a j o r  p r e y ,  b u t  i n  
g r o u p  2 g a m m a r i d  a m p h i p o d s  a n d  m y s i d s  a r e  a l s o  i m p o r t a n t .  
B a r a t h r o d e m u s  m a n a t i n u s  i s  i n c l u d e d  i n  t h i s  g r o u p ,  b u t  d i f f e r s  
f r o m  o t h e r  me mb e r s  by c o n s u m i n g  l a r g e  q u a n t i t i e s  o f  t a n a i d s  
w h i c h  make  up 4 4 . 6 % o f  t h e  d i e t  by n u mb e r  a n d  29 . 5% by w e i g h t  
( C a r t e r ,  1 9 8 4 ) .  I n  a d d i t i o n ,  II. m a n a t i n u s  f e e d s  mo r e  h e a v i l y  
on p o l y c h a e t e s  t h a n  o t h e r  me mb e r s  o f  g r o u p  2 ,  a  f e a t u r e  w h i c h  
s u g g e s t s  t h a t  .B. m a n a t i n u s  m i g h t  be  mor e  a p p r o p r i a t e l y  p l a c e d  
i n  g r o u p  1.  C l u s t e r  a n a l y s i s  i n c l u d e s  t h e  s p e c i e s  i n  g r o u p  2 
p r o b a b l y  b e c a u s e  o f  s i m i l a r i t i e s  b e t w e e n  t h e  d i e t s  o f  _B. 
m a n a t i n u s  a n d  S t e p h a n o b e r y x  m o n a e , w h i c h  a l s o  c o n s u m e s  
s i g n i f i c a n t  n u m b e r s  o f  t a n a i d s .  The  d i e t  o f  II. m a n a t i n u s  i s  
s o m e w h a t  s p e c i a l i z e d  a n d  t h e  s p e c i e s  d o e s  n o t  f i t  w e l l  i n t o  
a n y  g r o u p i n g .
G r o u p  3 i n c l u d e s  s p e c i e s  \ vh i ch  f e e d  h e a v i l y  on d e c a p o d s  
a n d  t e l e o s t s .  B a s s o z e t u s  n o r m a l i s  a n d  D i c r o l e n e  i n t r o n i g r a  
f e e d  mo r e  h e a v i l y  on n a t a n t  d e c a p o d s  ( C a r t e r ,  1 9 8 4 )  w h i l e  
l a r g e  ( > 2 4 0  mm, SL)  B a t h y p t e r o i s  g r a l l a t o r  a n d  l a r g e  
( > 1 7 5 mm, S L )  C o n o c a r a  m a c r o p t e r u r n  a r e  mor e  p i s c i v o r o u s .  
D i c r o l e n e  i n t r o n i g r a  i s  i n c l u d e d  i n  t h i s  g r o u p  b e c a u s e  i t  
f e e d s  h e a v i l y  on d e c a p o d s ,  w h i c h  make  up 68% o f  t h e  d i e t  by 
w e i g h t  ( C a r t e r ,  1 9 8 4 ) .  H o w e v e r ,  1). i n t r o n i g r a  i s  a n o m a l o u s  
b e c a u s e  i t  a l s o  f e e d s  h e a v i l y  on i s o p o d s  w h i c h  make up 4 8 . 3 % 
o f  i t s  d i e t  by n u m b e r .  F i n a l l y ,  t h e  d i e t  o f  (I. m a c r o p t e r  urn i s  
a l s o  d i v e r g e n t  w i t h  s a l p s  m a k i n g  up 25 . 2 % o f  t h e  d i e t  by 
w e i g h t .
G r o u p  4 c o n t a i n s  P o l y a c a n t h o n o t u s  s p . A ( S u l a k  e t  a l . ,  i n  
p r e s s ) ,  A c a n t h o n u s  a r m a t u s , B a r a t h r i t e s  p a r r i , a n d  I p n o p s
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m u r r a y i  a l l  o f  w h i c h  f e e d  m o s t  h e a v i l y  on p o l y c h a e t e s .  The
m o s t  a t y p i c a l  member  o f  t h e  g r o u p  i s  _B. p a r r i  w h e r e
p o l y c h a e t e s  o c c u r r e d  i n  98% o f  t h e  f i s h  e x a m i n e d ,  w i t h
e l a s i p o d  h o l o t h u r i a n s  t h e  o n l y  o t h e r  s i g n i f i c a n t  p r e y  t a x a  
m a k i n g  up 63% o f  t h e  d i e t  by w e i g h t  ( C a r t e r ,  1 9 8 4 ) .
Body Composition
Body c o m p o s i t i o n  p a r a m e t e r s  c a n  be  a n a l y z e d  i n  s e v e r a l  
m a n n e r s  w h i c h  r e q u i r e  g r o u p i n g  o f  s p e c i e s  f o r  c o m p a r a t i v e  
p u r p o s e s .  S p e c i e s  c a n  be  g r o u p e d  t a x o n o m i c a l l y  and  b o d y  
c o m p o s i t i o n  p a r a m e t e r s  c o m p a r e d  among  g r o u p s .  P e r h a p s  mor e  
i n s t r u c t i v e  h o w e v e r ,  i s  t o  g r o u p  s p e c i e s  e c o l o g i c a l l y  and  
c o m p a r e  c o m p o s i t i o n  p a r a m e t e r s  among  g r o u p s .  I n  t h i s  s t u d y ,  
s p e c i e s  a r e  b r o k e n  i n t o  s e v e r a l  g r o u p s  b a s e d  on t h e  p o s i t i o n  
i n  t h e  w a t e r  c o l u m n  t y p i c a l l y  o c c u p i e d  by a s p e c i e s  a n d  t h e  
m e c h a n i s m  by w h i c h  t h e  s p e c i e s  m a i n t a i n s  i t s  v e r t i c a l  
p o s i t i o n ,  i n  t h i s  c a s e  p r e s e n c e  o r  a b s e n c e  o f  a  s w i m b l a d d e r .
B e n t h i c  s p e c i e s  t y p i c a l l y  r e s t  d i r e c t l y  on  t h e  b o t t o m  a n d  
i n c l u d e  c h l o r o p h t h a l m i d s , z o a r c i d s ,  t h e  g o o s e f i s h  L o p h i u s  
a m e r i c a n u s , P i b r a n c h u s  a t l a n t i c u s , a n d  G l y p t o c e p h a l u s  
c y n o g l o s s u s . I n  k e e p i n g  w i t h  t h e i r  b e n t h i c  l i f e  s t y l e s ,  n o n e  
o f  t h e s e  s p e c i e s  p o s s e s s  s w i m b l a d d e r s . Th e  h a g f i s h ,  My x i n e  
g l u t i n o s a , w h i c h  o f t e n  b o r r o w s  i n t o  t h e  s e d i m e n t  ( B i g e l o w  a n d  
S c h r o e d e r ,  1 9 5 3 )  i s  a l s o  a b e n t h i c  s p e c i e s ,  h o w e v e r  i t  i s  
e x c l u d e d  f r o m  e c o l o g i c a l  g r o u p i n g s  b e c a u s e  o f  i t s  d i s t a n t  
p h y l o g e n e t i c  p o s i t i o n .
B e n t h o p e l a g i c  s p e c i e s  t y p i c a l l y  o c c u r  s ome  d i s t a n c e  o f f  
t h e  b o t t o m .  T h i s  g r o u p  i n c l u d e s  s p e c i e s  w i t h  a n d  w i t h o u t
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s w i m b l a d d e r s . B e n t h o p e l a g i c  s p e c i e s  w i t h  s w i m b l a d d e r s  i n c l u d e  
t h e  s y n a p h o b r a n c h i d  e e l s ,  h a l o s a u r s ,  m e r l u c i i d s ,  o p h i d i i d s  
w i t h  t h e  e x c e p t i o n  o f  A c a n t h o n u s  a r m a t u s , m a c r o u r i d s ,  A n t i m o r a  
r o s t r a t a , a n d  He 1 i c o l e n u s  d a c t y l o p t e r u s . S o me wh a t  e q u i v o c a l  
a r e  t h e  g a d i d s ,  U r o p h y c i s  c h u s s , JJ. t e n u i s , a n d  P h y c i s  
c h e s t e r i , w h i c h  h a v e  b e e n  o b s e r v e d  r e s t i n g  d i r e c t l y  on t h e  
b o t t o m  ( S u l a k ,  1 9 8 2 ) ;  h o w e v e r ,  b e c a u s e  t h e y  o f t e n  o c c u r  i n  t h e  
w a t e r  c o l u m n ,  p o s s e s s  s w i m b l a d d e r s ,  a n d  f e e d  m o s t l y  on p e l a g i c  
p r e y  ( B i g e l o w  a n d  S c h r o e d e r ,  1 9 5 3 ;  S e d b e r r y  a n d  M u s i c k ,  1 9 7 8 )  
t h e y  a r e  h e r e  c o n s i d e r e d  b e n t h o p e l a g i c .  S e v e r a l  b e n t h o p e l a g i c  
s p e c i e s  do n o t  p o s s e s s  s w i m b l a d d e r s  y e t  h a v e  b e e n  o b s e r v e d  
h o v e r i n g  m o t i o n l e s s  i n  t h e  w a t e r  c o l u m n  ( S u l a k ,  1 9 8 2 ) .  T h e s e  
i n c l u d e  t h e  A l e p o c e p h a l i d a e  a n d  t h e  o p h i d i i d ,  A c a n t h o n u s  
a r m a t u s .
W a t e r  C o n t e n t
Mean p e r c e n t  w a t e r  r a n g e d  f r o m  73 . 2 % f o r  H e l i c o l e n u s  
d a c t y l o p t e r u s  t o  9 1 . 9 % f o r  A c a n t h o n u s  a r m a t u s  ( T a b l e  2 9 ) .  
O v e r a l l  t h e  f a m i l i e s  A l e p o c e p h a l i d a e  a n d  O p h i d i i d a e  w e r e  
c h a r a c t e r i z e d  by t h e  h i g h e s t  w a t e r  c o n t e n t s ,  c o n t r a s t i n g  w i t h  
z o a r c i d s  a n d  c h l o r o p h t h a l m i d s  w h i c h  ha d  much l o w e r  w a t e r  
c o n t e n t s  ( T a b l e  3 0 ) .  H a l o s a u r s  a n d  m a c r o u r i d s  w e r e  
i n t e r m e d i a t e  i n  w a t e r  c o n t e n t .  S o me wh a t  a t y p i c a l  w e r e  t h e  
s y n a p h o b r a n c h i d  e e l s  w i t h  t h r e e  s p e c i e s  S y n a p h o b r a n c h u s  
a f  f i n i s  ( mean  = 76 . 7% ) , S^ . k a u p i  ( mean = 76 . 5%) , a n d  I  l y o p h i s  
b r u n n e u s  ( m e a n = 7 6 . 2 % )  h a v i n g  w a t e r  c o n t e n t s  among t h e  l o w e s t  
o f  a n y  s p e c i e s  e x a m i n e d ,  a n d  i n  c o n t r a s t  £3. b r e  v i d o r s a l i s . 
w i t h  a  w a t e r  c o n t e n t  o f  8 7 . 1 %;  among  t h e  h i g h e s t  o f  any
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Table 29. Body co~position of selected deep-sea fishes. Values in parentheses are standard error of the mean and number of 
specimens e~amined. 
Water Ash lrl(eletal Aah Nitro-gen Cirllon 
~·lllllily Species % Wet Wt % Dry Wt % Wet Wt % AFDW* % AFDW* 
Hyxinidae Hyxine g1utinoaa 75.4(0.7;6) 8.8(0.4;6) 1.1 
Synaphobranchidae SlnaEhobranchus kauEi 76.5{ 1.3; ll) 14.4(2.0;ll) 2.3 12.21(1.17;3) 52.99(4.12;3) 
S. affinia 76. 7(0. 7;8) 16.3(0.8;8) 2.7 14.69{0.64;3) 55.19(2.14;3) 
S. brevidorsatie 87.1(0.9;9) 21.5( 1.9;8) l.5 14.03(0.38;3) 48.58(1.93;3) 
11yophia brunneus 76.2(0.9;3) 12.8(0.8;3) 2.0 
Simenchelys farasiticua 75.2 10.9 1.7 
Halosauridae Halosauropsis macrochir 79.6(0.8;5) 14.2(0.4;5) 1.8 14.37(0.41;3) 52.08(0.71;3) 
Aldrovandia affinis 79.8 15.4 2.0 14.65 47.32 
A. gracilis 82.1(0.1;4) 18.7(0.4;4) 2.2 14.83(0.39;4) 48.45(0.99;4) 
~· pha1acra. !10.9(0.9; 7) 16.1(1.0;7) 1.9 12. 52(1. 79;2) 52.93(2.14;2) 
Alepocephal idae Narcetes stomias 87.7 12.8 0.3 
Alepocepha1us agassizii 89.3(0.5;5) 19.0(0.8;5) 0.8 13.03 49.50 
Conocara macropterum 89.9(0.5;7) 26.8(0.6;7) 1.4 14.88(0.06;3) 49. 61(0. 36; 3) 
Chlorophthalmidae Chlorophtalmus agassizii 76.7(0.4;2) 
Bathypteroia longipes 78.8(0.8;2) 17.2(1.2;2} 2.5 
.!!.· phenax 79.2 19.6 3.0 
.!!.· !?.!&elovi 78.1 
lpnops murrayi 78.2(0.5;3) 17.5 2.7 
Bathytyphlopa marionae 77.0 11.9 1.7 
BathymicroEs regis 76.1(0.6;2} 20.1( l. 2;2) 3.7 
Lophiidae l.ophiua americanua 87.3(0.5;5) 
Ogcocephal idae Dibranchus atlanticua 87.1( 1.0;4) 20.5(0.3;3} 1.4 
Gadidae Urophycia ~ 80.0(0.2;5) 16.8(0.6;4) 2.2 
.!!· tenuis 80.7(0.1;2) 15.1 1.8 
OJ 
1.0 
9
0
*AFDW is an abbreviation for ash free dry weight.
Table 2'J. Continued. 
Water Ash Skeletal Ash NLtrogen Carbon 
rami ty Species % Wet Wt J; Dry Wt % Wet Wt % AFOW* % AFI:N* 
Phycia chesteri 74.9(1.0;7) 11.4( 1.1 ;6) 1.8 ll.54(0. 72;2) 56.74(0.90;2) 
Mer1ucc i idae Herlucciua bilinearis 81.3(0.4;3) 15. 7(0. 2;2) 1.8 
!:!· albiduiJ 80.2(0.9;5) 15. 5( 1. 7;4) 2.0 
Ophidiidae Dicrolene intronigra 79.8(0.4;3) 21.2(0.2;3) 3.2 
Porogadua silua 85.3(2.3;3) 25.3(2.2;3) 2.5 13. 70(0.12;3) 49.15(0.42;3) 
Basozetus normalis 19.7 27.7 4.5 12.99 44.41 
B.~ 84.2 17.6 1.6 
Abys_sobrotula gahthea 89.5 28.6 1.8 13.21 48.24 
Bathyonus pectoralis 80.3(0.4;5) 27.4(4.8;5) 4.3 16.69(1.03;3) 57.56(4.03;3} 
Aeanthonus armatus 91.9(1.1;3) 37.2( 1.2;3} 1.7 14.45(0.53;3) 48.80(0.68;3) 
Macrouridae Nezumia bairdii 17. 3(0.9;9) 17 .6( I. 0;9) 2.9 12. 20( 1.00; 3) 55.40(1.2;3) 
!!• aequalia 78.1(0.6;6) 19.6 3.2 
Coelorichua £• ca~inatus 75.8(0.8;14) 18.2(0.7;8) 3.3 11.81 47.82 
Coryphaenoides rupestris 82. 2( 1. 0; 7) 13.8( 1.2;7) 1.3 11.45(0.01;2) 59.67(0.85;2) 
C. armatus 80.0(0.4;4) 19.1(1.1;4) 2.7 
C. le~ia 84.3 18.6 1.7 14.35 49.02 
c. earapinus 80.9(0.4;4) 17.90.2;4) 2.3 
Moridae Antimora rostrata 78.2(06;7) 13.5( 1. 0; 7) 1.8 
Zoarcidae Ly~oi~a atlantieus 79.5{0.3;4) 16.1(0. 7;4) 2.2 
L~nchelys verrilli 77.1(0. 7;5) 16.5(0.3;4) 2.7 
L. paxilla 77.5(0.8;5) 19.4 3.3 
U) 
Helanosti£!! atlanticum 84.8 0 
Sco rpaen idae Helicolenus daetylopterus 73. 2(1.0;2) 16. 5( 1.1 ;2) 3.4 
Ple uronec t idae Glyptocephalus cynoglossu~ 84.9(1.0;5) 19.9(0.8;5) 1.8 
DW s n reviation r sh ee ry  
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s p e c i e s  e x a m i n e d .  B e n t h o p e l a g i c  s p e c i e s  ( me a n  = 8 0 , 2 % )  w i t h  
s w i m b l a d d e r s  a n d  b e n t h i c  s p e c i e s  ( m e a n = 7 9 . 3 % )  h a d  s i m i l a r  
w a t e r  c o n t e n t s ;  h o w e v e r ,  b e n t h o p e l a g i c  s p e c i e s  w i t h o u t  
s w i m b l a d d e r s  h a d  s i g n i f i c a n t l y  ( M a n n - W h i t n e y  U t e s t )  h i g h e r  
w a t e r  c o n t e n t s  w i t h  a mean o f  8 9 . 7 % ( T a b l e  3 1 ) .
W a t e r  c o n t e n t  t e n d e d  t o  i n c r e a s e  w i t h  d e p t h  when  o n l y  
b e n t h o p e l a g i c  s p e c i e s  w e r e  c o n s i d e r e d  ( F i g  2 0 ) .  B e n t h i c  
s p e c i e s  e x a m i n e d  had  u n i f o r m l y  l ow w a t e r  c o n t e n t s  ( r a n g e  7 6 . 1 -  
7 9 . 2 % )  r e g a r d l e s s  o f  c a p t u r e  d e p t h  w i t h  t h e  e x c e p t i o n  o f  t h r e e  
s h a l l o w  l i v i n g  s p e c i e s ,  L o p h i u s  a m e r i c a n u s , D i b r a n c h u s  
a t l a n t i c u s , a n d  G l y p t o c e p h a l u s  a m e r i c a n u s , w h i c h  h a d  w a t e r  
c o n t e n t s  i n  e x c e s s  o f  85%.  I n c r e a s e d  w a t e r  c o n t e n t  w i t h  d e p t h  
p r o b a b l y  r e f l e c t s  t h e  i n c r e a s e d  a b u n d a n c e  o f  b e n t h o p e l a g i c  
s p e c i e s  w i t h o u t  s w i m b l a d d e r s  a t  g r e a t e r  d e p t h s  s u c h  a s  a l l  
a l e p o c e p h a l i d s  a n d  t h e  o p h i d i i d ,  A c a n t h o n u s  a r m a t u s , w h i c h  h a d  
h i g h  w a t e r  c o n t e n t s  a n d  w e r e  r e l a t i v e l y  mo r e  i m p o r t a n t  a t  
d e p t h s  b e l o w  1000m.
Ash F r e e  Dr y  W e i g h t  ( AFDW)
S k e l e t a l  a s h  (% d r y  w e i g h t )  r a n g e d  f r o m 0 . 3% i n  N a r c e t e s  
s t o m i a s  t o  4 . 5% i n  B a s s o z e t u s  n o r m a l i s  ( T a b l e  2 9 ) .  T r e n d s  
among t a x a  i n  a s h  c o n t e n t  a r e  d i f f i c u l t  t o  d i s c e r n ;  h o w e v e r ,  
a s  i s  t h e  c a s e  w i t h  p e r c e n t  w a t e r ,  t r e n d s  a r e  e v i d e n t  when 
s p e c i e s  a r e  g r o u p e d  by l i f e  s t y l e .  B e n t h o p e l a g i c  s p e c i e s  
w i t h o u t  s w i m b l a d d e r s  h a d  mean  s k e l e t a l  a s h  c o n t e n t s  o f  o n l y  
1 . 1 %,  s i g n i f i c a n t l y  ( M a n n - W h i t n e y  U t e s t ;  p < 0 . 0 5 )  l ox^er  t h a n  
b e n t h i c  ( m e a n = 2 . 6 % )  o r  b e n t h o p e l a g i c  s p e c i e s  w i t h  s w i m b l a d d e r s  
( m e a n = 2 . 3%)  ( T a b l e  3 1 ) .
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F i g u r e  2 0 .  W a t e r  c o n t e n t  o f  b e n t h o p e l a g i c  s p e c i e s  p l o t t e d
a g a i n s t  c a p t u r e  d e p t h  ( r * = 0 . 1 8 7 ;  p < 0 . 0 1 ;  n = 1 5 6 ) .  
P o i n t s  r e p r e s e n t  v a l u e s  f o r  e a c h  s p e c i m e n  e x a m i e d  
f o r  t h e  s p e c i e s  l i s t e d  i n  T a b l e  29 a n d  as  g r o u p e d  
a c c o r d i n g  t o  l i f e  s t y l e  i n  t h e  t e x t .
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Ash a s  p e r c e n t  d r y  w e i g h t  was  p o s i t i v e l y  c o r r e l a t e d  w i t h  
p e r c e n t  w a t e r  ( r J = 0 . 4 1 5 ;  p < 0 . 0 0 1 ;  F i g  2 1 ) ,  a n d  l o o s e l y  
c o r r e l a t e d  w i t h  d e p t h  ( r J = 0 . 0 7 3 ;  p < 0 . 0 0 1 ;  F i g . 2 2 )  a l t h o u g h  
t h e r e  was  much s c a t t e r  p r e s e n t .  S k e l e t a l  a s h  s h o w e d  no 
s i g n i f i c a n t  c o r r e l a t i o n s  w i t h  d e p t h .  P o s i t i v e  c o r r e l a t i o n s  
b e t w e e n  w a t e r  a n d  a s h  c o u l d  r e f l e c t  t h e  r e p l a c e m e n t  o f  t i s s u e  
i n  t h e  f o r m  o f  l i p i d  o r  p r o t e i n  by w a t e r  i n  mo r e  f l a c c i d  
s p e c i e s  a n d  a c o n s e q u e n t  i n c r e a s e  i n  a s h  a s  a  p e r c e n t a g e  o f  
d r y  w e i g h t .
The  g r e a t e r  v a r i a t i o n  ( m e a n = 2 7 . 4 % ,  s t a n d a r d  e r r o r = 4 . 8 )  i n  
a s h  c o n t e n t  f o u n d  among  i n d i v i d u a l s  o f  B a t h y o n u s  p e c t o r a l i s  
t h a n  i n  o t h e r  s p e c i e s  i s  n o t e w o r t h y .  The  f i v e  i n d i v i d u a l s  
e x a m i n e d  h a d  a s h  c o n t e n t s  o f  1 8 . 3 ,  2 1 . 2 ,  2 2 . 3 ,  3 0 . 2 ,  and  4 4 . 9% 
d r y  w e i g h t .  A l l  f i v e  s p e c i m e n s  e x a m i n e d  came  f r o m  t wo  t r a w l  
s t a t i o n s ,  b o t h  a t  d e p t h s  o f  a b o u t  2 7 0 0  m, t h u s  t h e  o b s e r v e d  
d i f f e r e n c e s  do n o t  r e f l e c t  a d a p t a t i o n s  t o  d i f f e r e n t  d e p t h s .  
F u r t h e r m o r e ,  a l l  f i v e  f i s h  w e r e  s i m i l a r  i n  s i z e  r a n g i n g  f r o m 
1 2 2 - 1 5 7  mm. I t  i s  u n l i k e l y  t h a t  t h i s  w i d e  r a n g e  o f  v a l u e s  i s  
a r t i f a c t u a l  s i n c e  t h e r e  i s  no s i n g l e  o b v i o u s  o u t l i e r .  I n s t e a d  
t h e  v a l u e s  a r e  e v e n l y  s p r e a d  o v e r  t h e  r a n g e  o f  1 8 - 4 5 %,  I t  i s  
i n t e r e s t i n g  t h a t  J3. p e c t o r a l i s  o c c u r s  o v e r  a n  e x t r e m e l y  w i d e  
d e p t h  r a n g e  o f  a t  l e a s t  3 9 0 0  m ( 1 4 3 8 - 5 3 4 5  m) .  P e r h a p s  t h e  
a p p a r e n t  p l a s t i c i t y  o f  t h e  s p e c i e s  i n  t e r m s  o f  body  
c o m p o s i t i o n  may i n  p a r t  e x p l a i n  i t s  a b i l i t y  t o  s u r v i v e  o v e r  
s u c h  a l a r g e  d e p t h  r a n g e .
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F i g u r e  2 1 .  Ash a s  p e r c e n t  d r y  w e i g h t  p l o t t e d  a g a i n s t  p e r c e n t  
w a t e r  f o r  s e l e c t e d  d e e p - s e a  f i s h e s  ( r a= 0 . 4 1 5 ;  
p < 0 . 0 1 ;  n = 1 6 7 ) .  P o i n t s  r e p r e s e n t  v a l u e s  f o r  
e a c h  s p e c i m e n  e x a m i n e d  o f  t h e  s p e c i e s  i n d i c a t e d  
i n  T a b l e  2 9 .
HSV X N 3 0 y 3 d
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F i g u r e  2 2 .  Ash a s  p e r c e n t  d r y  w e i g h t  p l o t t e d  a g a i n s t  c a p t u r e  
d e p t h  f o r  s e l e c t e d  d e e p - s e a  f i s h e s  ( r ’ = 0 . 0 7 3 ;  
p < 0 . 0 0 1 ;  n = 1 6 7 ) .  P o i n t s  r e p r e s e n t  v a l u e s  f o r  
e a c h  s p e c i m e n  e x a m i n e d  o f  t h e  s p e c i e s  i n d i c a t e d  
i n  T a b l e  2 9 .
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C a r b o n
P e r c e n t  c a r b o n  r a n g e d  f r o m  4 4 . 4 % AFDW i n  B a s s o  z e t u s  
n o r m a l  i s  t o  5 9 . 7 % i n  C o r y p h a e n o i d e s  r u p e s t r i s  ( T a b l e  2 9 ) ,  a n d  
s h o we d  no a p p a r e n t  p a t t e r n s .  C o r r e l a t i o n s  o f  p e r c e n t  c a r b o n  
w i t h  o t h e r  p a r a m e t e r s  s how a g r e a t  d e a l  o f  s c a t t e r  c a s t i n g  
d o u b t  on t h e i r  s i g n i f i c a n c e .  N e v e r t h e l e s s ,  c a r b o n  a s  p e r c e n t  
AFDW s h o we d  a  s l i g h t  n e g a t i v e  c o r r e l a t i o n  w i t h  d e p t h  ( F i g .
2 3 ) .  T h i s  c o r r e l a t i o n  s h o w e d  much l e s s  s c a t t e r  wh e n  c a r b o n  
a s  p e r c e n t  we t  w e i g h t  was c o r r e l a t e d  w i t h  d e p t h  ( F i g .  2 4 ) .  
C h a n g e s  i n  c a r b o n  l a r g e l y  p a r a l l e l  c h a n g e s  i n  l i p i d  c o n t e n t  a s  
s hown  by C h i l d r e s s  a n d  N y g a a r d  ( 1 9 7 3 )  f o r  m i d w a t e r  f i s h e s ,  
t h u s  t h e s e  t r e n d s  a r e  s u g g e s t i v e  o f  a s l i g h t  d e c r e a s e  i n  l i p i d  
c o n t e n t  w i t h  i n c r e a s i n g  d e p t h .
N i t r o g e n
N i t r o g e n  a s  p e r c e n t  AFDW r a n g e d  f r o m a  l ow o f  11 . 45% i n  
C o r y p h a e n o i d e s  r u p e s t r i s  t o  16 . 69% i n  B a t h y o n u s  p e c t o r a l i s  
( T a b l e  2 9 ) .  No t r e n d s  a r e  e v i d e n t  a n d  o v e r a l l  v a r i a t i o n s  i n  
p e r c e n t  n i t r o g e n  w e r e  r e l a t i v e l y  s m a l l .  As p e r c e n t  we t  
w e i g h t ,  n i t r o g e n  s h o we d  a l o o s e  b u t  s i g n i f i c a n t  n e g a t i v e  
c o r r e l a t i o n  w i t h  d e p t h  ( F i g .  2 5 ) ;  h o w e v e r ,  a s  p e r c e n t  AFDW 
n i t r o g e n  s h o w e d  a weak  b u t  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  
w i t h  d e p t h  ( F i g .  2 6 ) .  The  w e a k n e s s  o f  t h e s e  c o r r e l a t i o n s  a n d  
t h e i r  c o n f l i c t i n g  n a t u r e  s u g g e s t  t h a t  t h e y  h a v e  l i t t l e  
b i o l o g i c a l  m e a n i n g .
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F i g u r e  2 3 .  C a r b o n  a s  p e r c e n t  a s h  f r e e  d r y  w e i g h t  p l o t t e d
a g a i n s t  c a p t u r e  d e p t h  f o r  s e l e c t e d  d e e p - s e a  f i s h e s  
( r a= 0 . 0 9 9 ;  p < 0 . 0 5 ;  n = 4 3 ) .  P o i n t s  r e p r e s e n t  v a l u e s  
f o r  e a c h  s p e c i m e n  e x a m i n e d  o f  t h e  s p e c i e s  
i n d i c a t e d  i n  T a b l e  2 9 .
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F i g u r e  2 4 .  C a r b o n  a s  p e r c e n t  we t  w e i g h t  p l o t t e d  a g a i n s t  d e p t h  
o f  c a p t u r e  f o r  s e l e c t e d  d e e p - s e a  f i s h e s  ( r 3= 0 . 2 6 1 ;  
p < 0 . 0 1 ;  n = 4 3 ) .  P o i n t s  r e p r e s e n t  v a l u e s  f o r  e a c h  
s p e c i m e n  e x a m i n e d  o f  t h e  s p e c i e s  i n d i c a t e d  i n  
T a b l e  29 .
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F i g u r e  2 5 .  N i t r o g e n  a s  p e r c e n t  we t  w e i g h t  p l o t t e d  a g a i n s t  
c a p t u r e  d e p t h  f o r  s e l e c t e d  d e e p - s e a  f i s h e s  
( r J = 0 . 2 0 3 ;  p < 0 . 0 1 ;  n = 4 3 ) .  P o i n t s  r e p r e s e n t  v a l u e s  
f o r  e a c h  s p e c i m e n  e x a m i n e d  f o r  t h e  s p e c i e s  
i n d i c a t e d  i n  T a b l e  2 9 .
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F i g u r e  2 6 .  N i t r o g e n  a s  p e r c e n t  a s h  f r e e  d r y  w e i g h t  p l o t t e d  
a g a i n s t  d e p t h  f o r  s e l e c t e d  d e e p - s e a  f i s h e s  
( r a= 0 . 1 0 2 ;  p < 0 . 0 5 ;  n = 4 3 ) .  P o i n t s  r e p r e s e n t  v a l u e s  
f o r  e a c h  s p e c i m e n  e x a m i n e d  f o r  t h e  s p e c i e s  
i n d i c a t e d  i n  T a b l e  29 .
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Discussion
P r e d a t o r  G r o u p s
The  c l u s t e r  a n a l y s i s  u s e d  i n  t h i s  s t u d y  i s  l i m i t e d  by 
s e v e r a l  s h o r t c o m i n g s  a n d  s h o u l d  be  c o n s i d e r e d  p r e l i m i n a r y .
The  r e s o l u t i o n  o f  t h e  a n a l y s i s  i s  l i m i t e d  by a f a i l u r e  t o  
b r e a k  s p e c i e s  i n t o  s i z e  g r o u p s  a s  d e l i n e a t e d  by o n t o g e n e t i c  
d i e t  s h i f t s .  L i m i t a t i o n s  i n  t h e  a v a i l a b l e  f o o d  h a b i t s  d a t a  
a l l o w  o n l y  t wo  o f  t h e  s p e c i e s  c o n s i d e r e d  t o  be s p l i t  i n t o  s i z e  
g r o u p s  w h i c h  a r e  t h e n  t r e a t e d  a s  s e p a r a t e  e n t i t i e s .  F o r  m o s t  
s p e c i e s  d a t a  a r e  i n a d e q u a t e  t o  a l l o w  t h e  d e t e c t i o n  o f  
o n t o g e n e t i c  d i e t  s h i f t s  e i t h e r  b e c a u s e  o f  s m a l l  s a m p l e  s i z e s  
o r  i n a d e q u a t e  r e p r e s e n t a t i o n  o f  t h e  e n t i r e  s p e c i e s  s i z e  r a n g e .  
F o r  s ome s p e c i e s  t h i s  l i m i t a t i o n  may be  n e g l i g i b l e  s i n c e  o n l y  
a s m a l l  r a n g e  o f  s i z e s  a r e  p r e s e n t ;  i . e .  I p n o p s  m u r r a y i , 
B a t h y m i c r o p s  r e g i s , a n d  S t e p h a n o b e r y x  mona e  among o t h e r s ,  
w h i c h  do n o t  a t t a i n  l a r g e  s i z e s .  Many o t h e r  d e e p - s e a  s p e c i e s  
p r o b a b l y  u n d e r  go p r o n o u n c e d  s h i f t s  i n  d i e t  w i t h  i n c r e a s i n g  
s i z e  a s  h a s  b e e n  p o i n t e d  o u t  by M a c p h e r s o n  ( 1 9 8 1 ) .  L a r g e  
p r e d a c e o u s  s p e c i e s  s u c h  a s  S y n a p h o b r a n c h u s  k a u p i , S^ . 
b r e  v i d o r s a l i s  , N a r c e t e s  s t o m i a s  , B a t h y  s a u r u s  m o l l i s  , II. f  e r o x  , 
B a s s o z e t u s  s p e c i e s ,  a n d  o t h e r s  p r o b a b l y  f e e d  on s m a l l  
i n v e r t e b r a t e s  when s m a l l ,  s h i f t i n g  t o  l a r g e r  p r e y  w i t h  
i n c r e a s i n g  s i z e .
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An a d d i t i o n a l  p r o b l e m  w i t h  t h e  c l u s t e r  a n a l y s i s  i s  t h a t  
p r e y  w e r e  i d e n t i f i e d  o n l y  t o  m a j o r  t a x o n . Th u s  s p e c i e s  w h i c h  
c l u s t e r  t o g e t h e r  do n o t  n e c e s s a r i l y  o v e r l a p  i n  d i e t ,  s i n c e  
t h e y  may h a v e  i d e n t i c a l  d i e t s  w i t h  r e g a r d  t o  m a j o r  t a x a  y e t  
s h a r e  no common p r e y  s p e c i e s .  The  v a l u e  o f  t h i s  a n a l y s i s  i s  
i n  i t s  g r o u p i n g  o f  p r e d a t o r s  b a s e d  on d e f i n a b l e  c r i t e r i a ,  a n d  
i t s  i n d i c a t i o n  o f  g r o u p s  o f  s p e c i e s  w h e r e  d i e t a r y  o v e r l a p  i s  
p o s s i b l e .
F i n a l l y ,  t h e  a n a l y s i s  may be c r i t i c i z e d  f o r  i t s  r e l i a n c e  
on t h e  i n d e x  o f  r e l a t i v e  i m p o r t a n c e  ( P i n k a s  e t  a l . ,  1 9 7 1 ) .  
H o w e v e r ,  a n y  i n d e x  o f  i m p o r t a n c e  c o m b i n i n g  s u c h  d i f f e r e n t  
m e a s u r e s  o f  p r e y  i m p o r t a n c e  a s  f r e q u e n c y  o f  o c c u r r e n c e ,  
p e r c e n t  n u m e r i c a l  a b u n d a n c e ,  a n d  p e r c e n t  w e i g h t ,  i s  l i k e l y  t o  
be  b i a s e d  i n  some wa y .  F u r t h e r m o r e ,  c l u s t e r s  b a s e d  s o l e y  on 
f r e q u e n c y  o f  o c c u r r e n c e ,  p e r c e n t  n u m b e r ,  o r  p e r c e n t  w e i g h t  
p r o d u c e d  o b v i o u s l y  u n r e a l i s t i c  p a i r i n g s  a n d  we r e  
u n s a t i s f a c t o r y .  The  I R I  i s  mor e  h e a v i l y  i n f l u e n c e d  by 
f r e q u e n c y  o f  o c c u r r e n c e  t h a n  by e i t h e r  p e r c e n t  n u m e r i c a l  
a b u n d a n c e  o r  by p e r c e n t  w e i g h t .  T h i s  may be  d e s i r a b l e  i n  
s t u d i e s  o f  s p e c i e s  s u c h  a s  d e e p - s e a  f i s h e s  w h e r e  m o s t  p r e y  
i t e m s  a r e  h i g h l y  d i g e s t e d ,  p r e c l u d i n g  a c c u r a t e  d e t e r m i n a t i o n s  
o f  e i t h e r  w e i g h t  o r  a b u n d a n c e .
F o r  a n u mb e r  o f  s p e c i e s  o n l y  a s m a l l  a m o u n t  o f  p u b l i s h e d  
d a t a  w e r e  a v a i l a b l e .  B e c a u s e  o f  t h e  i n c o m p l e t e  n a t u r e  o f  
t h e s e  d a t a ,  t h e s e  s p e c i e s  w e r e  n o t  i n c l u d e d  i n  t h e  c l u s t e r  
a n a l y s i s ;  h o w e v e r ,  i t  i s  p o s s i b l e  t o  d i s c u s s  p o t e n t i a l  
p l a c e m e n t  o f  t h e s e  s p e c i e s  i n  t h e  f e e d i n g  g r o u p s  d e f i n e d  by
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c l u s t e r  a n a l y s i s  b a s e d  on a c o n s i d e r a t i o n  o f  t h e  a v a i l a b l e  
i n f o r m a t i o n .
D a t a  p r e s e n t e d  e a r l i e r  i n  t h e  p r e s e n t  s t u d y  s u g g e s t  t h a t  
C o n o c a r a  n i g e r  c a n  be g r o u p e d  w i t h  i t s  c o n g e n e r  £ .  
m a c r o p t e r u m . The  13 C.  n i g e r  g u t s  w h i c h  c o n t a i n e d  p r e y  s h o we d  
no  e v i d e n c e  o f  f e e d i n g  on e i t h e r  d e c a p o d s  o r  t e l e o s t s .  T h i s  
c o u l d  be a n  a r t i f a c t  o f  t h e  s m a l l  s a m p l e  s i z e ,  p a r t i c u l a r l y  
s i n c e  many o f  t h e  s p e c i m e n s  e x a m i n e d  w e r e  s m a l l  i n  s i z e .  I t  
i s  p r o b a b l e  t h a t  Cl. n i g e r  d i s p l a y s  an o n t o g e n e t i c  s h i f t  i n  
d i e t  s i m i l a r  t o  t h a t  d e s c r i b e d  f o r  C.  m a c r o p t e r u m  w i t h  
d e c a p o d s  a n d  t e l e o s t s  c o n s u m e d  i n c r e a s i n g l y  by l a r g e  
i n d i v i d u a l s .  I n s u f f i c i e n t  d a t a  a r e  a v a i l a b l e  t o  t e s t  t h i s  
h y p o t h e s i s .
A n u m b e r  o f  p r e d a c e o u s  s p e c i e s  w h i c h  f e e d  on t e l e o s t s ,  
d e c a p o d s ,  a n d  s q u i d  a r e  p r e s e n t  i n  t h e  B a h a ma s  s t u d y  a r e a  i n  
a d d i t i o n  t o  t h o s e  i n c l u d e d  i n  t h e  c l u s t e r  a n a l y s i s .  M a r c e t e s  
s t o m i a s , B a t h y s a u r u s  m o l l i s , a n d  j3. f e r o x  a r e  l a r g e  p r e d a t o r s  
w h i c h  c o n s u m e  t e l e o s t s ,  s q u i d ,  a n d  d e c a p o d s  a s  s h o wn  by t h e  
l i m i t e d  d a t a  r e p o r t e d  h e r e  on N_. s t o m i a s  and  by S e d b e r r y  a n d  
M u s i c k  ( 1 9 7 8 )  and  S u l a k  e t  a l .  ( i n  p r e p . )  on 13. m o l l i s  a n d  J3. 
f e r o x . A d d i t i o n a l l y ,  f o u r  common s y n a p h o b r a n c h i d  e e l s ,  
S y n a p h o b r a n c h u s  k a u p i  , 53. b r e  v i d o r s a l i s , S^ . a f  f i n i s  , and  
I l y o p h i s  b r u n n e u s  a l s o  p r o b a b l y  f e e d  t o  some e x t e n t  on 
t e l e o s t s ,  c e p h a l o p o d s ,  a n d  d e c a p o d s .  S e d b e r r y  a n d  M u s i c k  
( 1 9 7 8 )  f o u n d  t e l e o s t s  a n d  c e p h a l o p o d s  t o  be t h e  m a j o r  p r e y  o f  
5^ . k a u p i . D a t a  p r e s e n t e d  i n  t h i s  s t u d y  s u g g e s t  a s i m i l a r  d i e t  
f o r  S_. b r e v i d o r s a l i s  p e r h a p s  w i t h  a g r e a t e r  d e p e n d e n c e  on 
s c a v e n g e d  p r e y .  T h e  d i e t  o f  I l y o p h i s  b r  u n n e u s  a n d  53. a f  f i n i s
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h a v e  n o t  b e e n  s t u d i e d  i n  d e t a i l  b u t  b a s e d  on m o r p h o l o g i c a l  
s i m i l a r i t i e s  a r e  p r o b a b l y  s i m i l a r  t o  t h o s e  o f  S^ . k a u p i  a n d  S^ . 
b r e v i d o r s a l i s  . The  d i e t s  o f  t h e s e  l a r g e  p r e d a t o r s  p r o b a b l y  
i n c l u d e  l a r g e r  a n d  mor e  m o b i l e  p r e y  t h a n  t h e  d i e t s  o f  a n y  o f  
t h e  s p e c i e s  g r o u p e d  i n  p r e d a t o r  g r o u p  3 .
One o f  t h e  m o s t  o b v i o u s  f e a t u r e s  o f  t h e s e  f e e d i n g  g r o u p s  
i s  t h a t  t h e y  do n o t  c l o s e l y  r e f l e c t  t a x o n o m i c  r e l a t i o n s h i p s .  
U n r e l a t e d  s p e c i e s  o f t e n  a p p e a r  t o  h a v e  s i m i l a r  d i e t s ,  w h i l e  
t a x o n o m i c a l l y  r e l a t e d  f o r m s  c l u s t e r  i n t o  d i f f e r e n t  f e e d i n g  
g r o u p s .  F o r  i n s t a n c e  C o n o c a r a  m a c r o p t e r u r n  a n d  B a t h y p t e r o i s  
g r a l l a t o r  w e r e  e a c h  b r o k e n  i n t o  l a r g e  a n d  s m a l l  s i z e  g r o u p s  
a n d  l a r g e  i n d i v i d u a l s  o f  t h e  r e s p e c t i v e  s p e c i e s  s h o we d  mor e  
d i e t a r y  s i m i l a r i t y  t o  u n r e l a t e d  s p e c i e s  t h a n  t o  s m a l l  
i n d i v i d u a l s  o f  t h e  s ame  s p e c i e s .
C l u s t e r  a n a l y s i s  p r o d u c e d  a n u mb e r  o f  g r o u p i n g s  i n c l u d i n g  
s p e c i e s  w i t h  g r o s s l y  d i f f e r e n t  m o r p h o l o g i e s  a n d  l i f e  s t y l e s .
I n  e a c h  g r o u p  u n r e l a t e d  t a x a  a p p e a r  t o  h a v e  a c h i e v e d  s i m i l a r  
d i e t s  t h r o u g h  q u i t e  d i f f e r e n t  f e e d i n g  m e c h a n i s m s .  E x a m p l e s  
a r e  f o u n d  i n  e a c h  o f  t h e  f e e d i n g  g r o u p s  d e f i n e d .
A l l  o f  t h e  g r o u p s  c o n s t r u c t e d  c o n t a i n e d  b e n t h o p e l a g i c  
s p e c i e s  w i t h  and w i t h o u t  s w i m b l a d d e r s  a s  w e l l  a s  b e n t h i c  
f o r m s .  C o r r e s p o n d i n g  w i t h  d i f f e r e n c e s  i n  l i f e  s t y l e s ,  
d i f f e r e n c e s  i n  b o d y  c o m p o s i t i o n  a r e  a p p a r e n t  w i t h i n  g r o u p s .
F o r  e x a m p l e ,  f e e d i n g  g r o u p  1 c o n t a i n s  t h e  b e n t h o p e l a g i c  
h a l o s a u r s  o f  t h e  g e n u s  A l d r o v a n d i a , w h i c h  p o s s e s s  s w i m b l a d d e r s  
a n d  h a v e  w a t e r  c o n t e n t s  r a n g i n g  f r o m  79 . 8% t o  82 . 1 % ( T a b l e  
2 9 ) .  I n  c o n t r a s t ,  s m a l l  i n d i v i d u a l s  ( < 1 7 5  mm, SL)  o f  t h e
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b e n t h o p e l a g i c  C o n o c a r a  m a c r o p t e r u m , a r e  a l s o  i n c l u d e d  i n  t h i s  
g r o u p .  T h i s  s p e c i e s  d o e s  n o t  h a v e  a s w i m b l a d d e r ,  a n d  a p p e a r s  
t o  a c c o m p l i s h  n e u t r a l  b o u y a n c y  t h r o u g h  a  h i g h  w a t e r  c o n t e n t  
( m e a n = 8 9 . 9 % ,  T a b l e  2 9 )  a n d  r e d u c e d  s k e l e t a l  o s s i f i c a t i o n  ( me a n  
s k e l e t a l  a s h  c o n t e n t = 1 . 4 %;  T a b l e  2 9 ) .  F i n a l l y ,  g r o u p  1 a l s o  
c o n t a i n s  a b e n t h i c  s p e c i e s ,  B a t h p t e r o i s  p h e n a x , w h i c h  h a s  a 
r e l a t i v e l y  l o w  w a t e r  c o n t e n t  ( m e a n = 7 9 . 2 % )  a n d  a w e l l  o s s i f i e d  
s k e l e t o n  ( m e a n  s k e l e t a l  a s h  c o n t e n t = 3 . 0%) .
G r o u p  4 i s  c h a r a c t e r i z e d  by s p e c i e s  w h i c h  f e e d  h e a v i l y  on 
p o l y c h a e t e s  a n d  a l s o  c o n t a i n s  s p e c i e s  e x h i b i t i n g  a d i v e r s e  
a r r a y  o f  l i f e  s t y l e s  a n d  b o d y  c o m p o s i t i o n s .  T h i s  g r o u p  
i n c l u d e s  a n o t a c a n t h ,  P o l y a c a n t h o n o t u s  s p .  A ( S u l a k  e t  a l . ,  i n  
p r e s s ) ,  t h e  o p h i d i i d s ,  A c a n t h o n u s  a r m a t u s  a n d  B a r a t h r i t e s  
p a r r i , a n d  t h e  c h l o r o p h t h a l m i d  I p n o p s  m u r r a y i .
P o l y a c a n t h o n o t u s  s p .  A a n d  j l .  p a r r i  a r e  b o t h  b e n t h o p e l a g i c  
s p e c i e s  w i t h  s w i m b l a d d e r s .  A c a n t h o n u s  a r m a t u s , a 
b e n t h o p e l a g i c  s p e c i e s  w i t h o u t  a s w i m b l a d d e r ,  a c h i e v e s  n e u t r a l  
b o u y a n c y  v i a  a h i g h  w a t e r  c o n t e n t  ( m e a n = 9 1 . 9 % ) ,  l o w  s k e l e t a l  
a s h  c o n t e n t  ( m e a n = 1 . 7 % ) ,  a n d  t h e  a c c u m u l a t i o n  o f  f l u i d s  o f  
d e c r e a s e d  i o n i c  c o n c e n t r a t i o n  i n  i t s  c e p h a l i c  c a v i t i e s  ( H o r n  
e t  a l . ,  1 9 7 8 ) .  I n  c o n t r a s t  t o  t h e s e  s p e c i e s ,  I p n o p s  m u r r a y i  
i s  a s m a l l  b e n t h i c  s p e c i e s  o f  l ow w a t e r  c o n t e n t  ( m e a n = 7 8 . 2 % )  
a n d  r e l a t i v e l y  h i g h  s k e l e t a l  a s h  c o n t e n t  ( m e a n = 2 . 7 % ) .  D e s p i t e
t h e  g r o s s  d i f f e r e n c e s  b e t w e e n  1^ . m u r r a y i  a n d  A^ . a r m a t u s , t h e i r
d i e t s  a r e  a p p a r e n t l y  q u i t e  s i m i l a r .  T h i s  u n l i k e l y  o b s e r v a t i o n  
h a s  a l s o  b e e n  made  by N i e l s e n  who r e p o r t e d  p o l y c h a e t e  s e t a e  o f  
t h e  g e n u s  A p h r o d i t e  f r o m  g u t s  o f  b o t h  m u r r a y i  ( N i e l s e n ,
1 9 6 6 )  a n d  _A. a r m a t u s  ( N i e l s e n ,  1 9 6 5 ) .
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A d i v e r s e  a r r a y  o f  s p e c i e s  i s  a l s o  i n c l u d e d  i n  g r o u p  3 
w h i c h  c o m p r i s e d  s p e c i e s  f e e d i n g  h e a v i l y  on d e c a p o d s  and  
t e l e o s t s .  I n c l u d e d  i n  t h i s  g r o u p  a r e  t h e  b e n t h i c  p r e d a t o r s  
B a t h y s a u r u s  m o l l i s  a n d  IB, f  e r o x , t wo  o f  t h e  l a r g e s t  p r e d a t o r s  
i n h a b i t i n g  t h i s  d e p t h  r a n g e ,  a n d  B a t h y p t e r o i s  g r a l l a t o r . A l s o  
i n c l u d e d  i n  t h i s  g r o u p  a r e  t h e  b e n t h o p e l a g i c  a l e p o c e p h a l i d s  
C o n o c a r a  m a c r o p t e r u r n  ( > 1 7 5  mm, SL)  a n d  N a r c e t e s  s t o m i a s , b o t h  
o f  w h i c h  a r e  c h a r a c t e r i z e d  by h i g h  w a t e r  c o n t e n t s ,  p o o r l y  
o s s i f i e d  s k e l e t o n s ,  a n d  t h e  a b s e n c e  o f  s w i m b l a d d e r s .  D e s p i t e  
o b v i o u s  d i f f e r e n c e s ,  b o t h  t h e s e  b e n t h i c  f o r m s  a n d  t h e  
b e n t h o p e l a g i c  a l e p o c e p h a l i d s  a r e  p r o b a b l y  " s i t  a n d  w a i t "  o r  
" f l o a t  a n d  w a i t "  p r e d a t o r s  f e e d i n g  i n  s i m i l a r  m a n n e r s .
I n d e e d ,  t h e  e l o n g a t e  f i n  r a y s  o f  J3. g r a l l a t o r  may p l a c e  i t  a 
s i m i l a r  d i s t a n c e  o f f  t h e  b o t t o m  t o  t h a t  o c c u p i e d  by _C. 
m a c r o p t e r u m  and  N_. s t o m i a s . I n  t h i s  r e g a r d  i t  i s  o f  i n t e r e s t  
t h a t  l a r g e  IB. g r a l l a t o r  a n d  C.  m a c r o p t e r  um a r e  p a i r e d  by 
c l u s t e r  a n a l y s i s .  L a s t l y  t h i s  g r o u p  i n c l u d e s  t wo  
b e n t h o p e l a g i c  t a x a  w i t h  s w i m b l a d d e r s ,  t h e  o p h i d i i d s ,
B a s s o z e t u s  n o r m a l i s  a n d  D i c r o l e n e  i n t r o n i g r a , a n d  t h e  
s y n a p h o b r a n c h i d  e e l s .
On t o g e n e  t i c  D i e t a r y  S h i f  t s
O n t o g e n e t i c  s h i f t s  i n  d i e t  h a v e  b e e n  s h o wn  t o  be  o f  w i d e  
s p r e a d  o c c u r r e n c e  i n  f i s h e s  ( T y l e r ,  1 9 7 2 ;  P e a r c y  a n d  A m b l e r ,  
1 9 7 4 ;  R o s s ,  1 9 7 8 ;  W e r n e r ,  1 9 7 9 ;  S e d b e r r y ,  1 9 8 3 ) ,  a n d  o c c u r  
i n  many s p e c i e s  c o n s i d e r e d  i n  t h e  p r e s e n t  s t u d y .  B a t h y p t e r o i s  
g r a l l a t o r , C o n o c a r a  m a c r o p t e r u m , V e n t r i f o s s a  o c c i d e n t a l i s , a n d
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Ne z u mi a  b a i r d i i  a l l  s how m a r k e d  s h i f t s  i n  d i e t  w i t h  i n c r e a s i n g  
s i z e .  I n d i c a t i o n s  o f  l e s s  p r o n o u n c e d  s h i f t s  a r e  a l s o  e v i d e n t  
f o r  s p e c i e s  o f  A l d r o v a n d i a . I n c r e a s e d  p r e d a t o r  s i z e  a l l o w s  
l a r g e  p r e y  t a x a  s u c h  a s  d e c a p o d  c r u s t a c e a n s  a n d  t e l e o s t s ,  
w h i c h  a r e  t o o  l a r g e  t o  be  i n g e s t e d  by s m a l l  p r e d a t o r s ,  t o  
b e c o me  p o t e n t i a l  p r e y  i t e m s .  I n  s ome  p r e d a t o r s  s u c h  a s  C^ . 
m a c r o p t e r u m  a c o r r e s p o n d i n g  d e c l i n e  i n  t h e  i m p o r t a n c e  o f  s m a l l  
c r u s t a c e a n s  a c c o m p a n i e s  t h e  a d d i t i o n  t o  t h e  d i e t  o f  l a r g e r  
p r e y  t a x a  ( F i g s .  11 a n d  12,  T a b l e s  14 a n d  1 5 ) ;  h o w e v e r ,  i n  t h e  
c a s e  o f  IB. g r a l l a t o r , t h i s  d o e s  n o t  o c c u r  a nd  c o p e p o d s  a r e  
i n g e s t e d  a t  a l l  s i z e s  ( F i g s .  14 a n d  1 5 ) .  T h u s  i t  a p p e a r s  t h a t  
i n  s ome  s p e c i e s  s u c h  a s  _C. m a c r o p t e r  um d i e t a r y  s h i f t s  may 
i n d i c a t e  a  s w i t c h  f r o m  b e n t h i c  t o  mo r e  p e l a g i c  f e e d i n g  m o d e s ,  
w h i l e  i n  o t h e r  s p e c i e s  s u c h  a s  IB. g r a l l a t o r , a n  e x p a n s i o n  o f  
t h e  d i e t  t o  i n c l u d e  a mo r e  d i v e r s e  a r r a y  o f  p r e y  s i z e s  i s  
i n d i c a t e d  .
O v e r l a p  i n  D i e t
P r e d a t o r  s p e c i e s  s h o w c o n s i d e r a b l e  o v e r l a p  i n  d i e t  a t  t h e  
m a j o r  t a x o n  l e v e l .  F u r t h e r m o r e ,  m o s t  s p e c i e s  f e e d  on  a 
v a r i e t y  o f  p r e y  t a x a ,  a l t h o u g h  a s  s h o wn  by C a r t e r  ( 1 9 8 4 )  some 
s p e c i e s  s u c h  a s  B a r a t h r i t e s  p a r r i , w h i c h  f e e d s  a l m o s t  
e x c l u s i v e l y  on p o l y c h a e t e s  a n d  h o l o t h u r i a n s , a n d  P o r o g a d u s  
s i l u s , w h i c h  f e e d s  l a r g e l y  on c o p e p o d s ,  a p p e a r  t o  h a v e  r a t h e r  
r e s t r i c t e d  d i e t s .  I n  g e n e r a l ,  t h e  d e e p - s e a  s p e c i e s  c o n s i d e r e d  
i n  t h i s  s t u d y  a p p e a r  t o  h a v e  d i e t s  c o m p a r a b l e  t o  t h e i r  b e t t e r  
known s h a l l o w  w a t e r  c o u n t e r p a r t s  o c c u r r i n g  on t h e  c o n t i n e n t a l
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s h e l f ,  w h e r e  c o n s i d e r a b l e  i n t e r s p e c i f i c  o v e r l a p  i n  d i e t  h a s  
b e e n  r e p o r t e d  among MAB d e m e r s a l  f i s h e s  ( S e d b e r r y ,  1 9 8 3 ) .
T h e r e  s e e m s  t o  be  l i t t l e  e v i d e n c e  t o  s u g g e s t  t h a t  i n  
g e n e r a l  t h e  d i e t s  o f  d e e p - s e a  s p e c i e s  a r e  a n y  mo r e  o r  l e s s  
g e n e r a l i z e d  t h a n  t h o s e  o f  s h a l l o w  w a t e r  s p e c i e s  f o u n d  i n  
s i m i l a r  o p e n  b o t t o m  h a b i t a t s .  D a y t o n  a n d  H e s s l e r  ( 1 9 7 2 )  
c o n s i d e r e d  d e e p - s e a  f i s h e s  t o  be  n o n - s e l e c t i v e  p r e d a t o r s  on 
t h e  b e n t h i c  m a c r o f a u n a .  I n  a d d i t i o n ,  S c h o e n e r  ( 1 9 7 1 )  
s u g g e s t e d  t h a t  p r e d a t o r s  s h o u l d  h a v e  g e n e r a l i z e d  d i e t s  i n  
a r e a s  o f  l ow f o o d  a b u n d a n c e  s u c h  a s  t h e  d e e p  s e a .  C l u s t e r  
a n a l y s i s  i n d i c a t e s  t h a t  a l t h o u g h  d i e t s  o f  d e e p - s e a  f i s h e s  
o v e r l a p ,  s p e c i e s  c a n  be  g r o u p e d  a c c o r d i n g  t o  d i e t  
s i m i l a r i t i e s .  Mo s t  s p e c i e s  t e n d  t o  f e e d  m o s t  h e a v i l y  on a  f ew 
p r e y  t a x a ,  a n d  d i f f e r e n c e s  b e t w e e n  s p e c i e s  s u g g e s t s  t h a t  t h e s e  
s p e c i e s  a r e  n o t  n o n - s e l e c t i v e  f e e d e r s .
B a s e d  on a n  a n a l y s i s  o f  d e p t h  d i s t r i b u t i o n s  o f  some 
common d e e p - s e a  f i s h e s ,  S u l a k  ( 1 9 8 2 )  c o n c l u d e d  t h a t  
c o m p e t i t i o n  may be an  i m p o r t a n t  f a c t o r  s t r u c t u r i n g  d e e p - s e a  
f i s h  a s s e m b l a g e s .  S u l a k  e x a m i n e d  t h e  d e p t h  d i s t r i b u t i o n s  o f  
v a r i o u s  g r o u p s  o f  r e l a t e d  s p e c i e s  a n d  s h o we d  t h a t  a l t h o u g h  
d e p t h  r a n g e s  o v e r l a p  i n  m o s t  c a s e s ,  d e p t h s  o f  g r e a t e s t  
a b u n d a n c e  a r e  o f t e n  d i f f e r e n t .  T h u s  by i m p l i c a t i o n ,  a s p e c i e s  
r e p l a c e m e n t  o c c u r s  w i t h  i n c r e a s i n g  d e p t h  w i t h  s p e c i e s  
p r e s u m a b l y  b e t t e r  a d a p t e d  t o  g r e a t e r  d e p t h s  r e p l a c i n g  t h o s e  
b e s t  e q u i p e d  f o r  l i f e  a t  s h a l l o w e r  d e p t h s .  S u l a k ' s  d i s c u s s i o n  
i s  l i m i t e d  by a l a c k  o f  f o o d  h a b i t s  d a t a  on many o f  t h e  
s p e c i e s  c o n s i d e r e d ,  m a k i n g  i t  i m p o s s i b l e  t o  e v a l u a t e  t h e
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p o t e n t i a l  f o r  c o m p e t i t i o n  f o r  common f o o d  r e s o u r c e s .  A n u mb e r  
o f  t h e  g r o u p s  he c o n s i d e r e d  i n c l u d e  s p e c i e s  r e p o r t e d  i n  t h e  
p r e s e n t  s t u d y  a n d  w a r r a n t  f u r t h e r  d i s c u s s i o n .
Two c o n g e n o r s  d i s p l a y i n g  s p a t i a l  d i s p l a c e m e n t  a r e  
C o n o c a r a  m a c r o p t e r u m  a n d  C,  n i g e r  ( S u l a k ,  1 9 8 2 ) .  T h o u g h  t h e s e  
s p e c i e s  o v e r l a p  i n  t h e i r  d e p t h  d i s t r i b u t i o n s ,  C^ . m a c r o p t e r u m  
h a s  a  c e n t e r  o f  a b u n d a n c e  s h a l l o w e r  t h a n  n i g e r . D a t a  
p r e s e n t e d  e a r l i e r  s u g g e s t  t h a t  t h e  t wo  s p e c i e s  do o v e r l a p  i n  
d i e t ,  w i t h  s a l p s  b e i n g  a m a j o r  p r e y  i t e m  i n  common.  C o n o c a r a  
n i g e r  d i d  n o t  f e e d  on d e c a p o d s  o r  t e l e o s t s  a s  d i d  C.  
m a c r o p t e r u m ; h o w e v e r ,  t h i s  c o u l d  be  a n  a r t i f a c t  o f  t h e  s m a l l  
n u mb e r  o f  C.  n i g e r  e x a m i n e d .
A n o t h e r  p a i r  o f  p o t e n t i a l  c o m p e t i t o r s  c o n s i d e r e d  by S u l a k  
i s  Ne z u mi a  b a i r d i i  a n d  C o r y p h a e n o i d e s  c a r a p i n u s . A g a i n  t h e s e  
s p e c i e s  o v e r l a p  i n  t h e i r  d e p t h  r a n g e s  b u t  t h e  c e n t e r  o f  
a b u n d a n c e  o f  C.  c a r a p i n u s  i s  s u b s t a n t i a l l y  d e e p e r  t h a n  t h a t  o f  
N.* b a i r d i i . C^ . c a r a p i n u s  i s  known t o  f e e d  l a r g e l y  on b e n t h i c
t a x a  ( H a e d r i c h  a n d  P o l l o n i ,  1 9 7 6 ) .  S u l a k  a s s u m e s  b e n t h i c  
f e e d i n g  i n  b a i r d i i  b a s e d  on t h e  l i m i t e d  a v a i l a b l e  d a t a  on 
_N. b a i r d i i  a n d  s t u d i e s  o f  o t h e r  Ne z u mi a  s p e c i e s ;  h o w e v e r  a s  
s h o wn  e a r l i e r  N_. b a i r d i i  c a n  f e e d  h e a v i l y  on n a t a n t  d e c a p o d s .  
T h o u g h  c o m p e t i t i o n  b e t w e e n  N_. b a i r d i i  a n d  C . c a r a p i n u s  i s  
p o s s i b l e ,  t wo o t h e r  s p e c i e s ,  N e z u m i a  a e q u a l i s  a n d  C o e l o r h y n c u s  
c .^ c a r m i n a t u s  s e e m mo r e  l i k e l y  a s  p o t e n t i a l  c o m p e t i t o r s  o f  N.. 
b a i r d i i  y e t  o c c u r  a t  r o u g h l y  e q u i v a l e n t  d e p t h s  w i t h  l i t t l e  
s u g g e s t i o n  o f  s p a t i a l  d i s p l a c e m e n t  e x c e p t  t h a t  £ .  
c a r m i n a t u s  o c c u r r s  s l i g h t l y  s h a l l o w e r  t h a n  e i t h e r  JJ. b a i r d i i  
o r  N_. a e q u a l i s  ( M i d d l e t o n ,  1 9 7 9 ) .  T h e s e  s p e c i e s  a r e  mo s t
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a b u n d a n t  a t  d e p t h s  s h a l l o w e r  t h a n  1000 m a n d  w e r e  n o t  
c o n s i d e r e d  by S u l a k  whos e  d i s c u s s i o n  was r e s t r i c t e d  t o  d e p t h s  
b e l o w  1000  ra.
Among i p n o p i n e  s p e c i e s ,  S u l a k  s u g g e s t s  t h a t  some f o r m  o f  
r e s o u r c e  p a r t i t i o n i n g  i s  l i k e l y  among  I p n o p s  m u r r a y i , 
B a t h y p t e r o i s  p h e n a x , and  B a t h y p t e r o i s  g r a l l a t o r . S u l a k  b a s e s  
t h i s  on t h e  w i d e l y  o v e r l a p p i n g  d e p t h  r a n g e s  o f  t h e s e  t h r e e  
s p e c i e s .  D a t a  p r e s e n t e d  h e r e  s u p p o r t  S u l a k ’ s c o n t e n t i o n  w i t h  
l i t t l e  d i e t a r y  o v e r l a p  f o u n d  among t h e s e  s p e c i e s .
F u r t h e r m o r e ,  t h e  g r e a t  d i f f e r e n c e  i n  s i z e  a t t a i n e d  by t h e s e  
s p e c i e s  ( s e e  a b o v e )  s u g g e s t s  l i t t l e  p r o b a b i l i t y  o f  d i e t a r y  
o v e r l a p .
S u l a k  p r o p o s e s  t h a t  c o m p e t i t i o n  among t h e  s y n a p h o b r a n c h i d  
e e l s  S y n a p h o b r a n c h u s  k a u p i  a n d  S.. b r e v i d o r s a l i s  c o u l d  e x p l a i n  
t h e  t r u n c a t e d  b a t h y m e t r i c  r a n g e  o f  S^ . k a u p i  i n  t h e  Ba h a ma s  i n  
c o m p a r i s o n  t o  i t s  r a n g e  i n  t h e  MAB. I n  t h e  B a h a m a s ,  S_. k a u p i  
i s  a b u n d a n t  t o  d e p t h s  o f  2 0 0 0  m w h i l e  i t  i s  a b u n d a n t  o n l y  a t  
d e p t h s  l e s s  t h a n  1 5 0 0  m i n  t h e  MAB. S y n a p h o b r a n c h u s  
b r e v i d o r s a l i s  i s  r a r e  i n  t h e  MAB, h o w e v e r  i n  t h e  Ba h a ma s  i t  i s  
o n e  o f  t h e  m o s t  a b u n d a n t  s p e c i e s  a t  d e p t h s  b e t w e e n  a b o u t  1 2 0 0 -  
3 0 0 0  m.  Th e  s u c c e s s  o f  J3. b r e v i d o r s a l i s  a t  g r e a t e r  d e p t h s  and  
a p p a r e n t l y  mo r e  e n e r g y  i m p o v e r i s h e d  r e g i o n s  may r e f l e c t  t h e  
mo r e  f l a c c i d  body c o m p o s i t i o n  o f  S_. b r e v i d o r s a l i s  ( mean  w a t e r  
c o n t e n t  = 8 7 . 1 % )  when  c o m p a r e d  t o  t h e  mo r e  w i d e l y  d i s t r i b u t e d  
Jl* k a u p i  ( me a n  = 7 6 . 5 % ) .  T h e  h i g h e r  w a t e r  c o n t e n t  o f  S_. 
b r e v i d o r s a l i s  c o u l d  i n  t u r n  r e f l e c t  l o w e r  e n e r g y  r e q u i r e m e n t s ,  
t h u s  e n a b l i n g  t h e  s p e c i e s  t o  s u r v i v e  i n  mo r e  i m p o v e r i s h e d
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a r e a s  a n d  d e p t h s  t h a n  j3. ka  u p i . F u r t h e r m o r e  t h i s  f l a c c i d  body  
may r e s t r i c t  t h e  m o b i l i t y  o f  j5. b r e v i d o r s a l i s  p l a c i n g  i t  a t  a 
c o m p e t i t i v e  d i s a d v a n t a g e  w i t h  S^ . k a u p i  a n d  o t h e r  mor e  m o b i l e  
p r e d a t o r s  i n  h i g h  e n e r g y  a r e a s  s u c h  a s  s h a l l o w e r  d e p t h s  o r  a s  
S u l a k  s u g g e s t s  t h e  MAB. The  p r e s e n c e  o f  a p p a r e n t l y  s c a v e n g e d  
m a t e r i a l  i n  g u t s  o f  J3. b r e v i d o r s a l i s  a s  d i s c u s s e d  e a r l i e r  may 
be s i g n i f i c a n t  i n  t h i s  r e g a r d  a n d  c o u l d  r e f l e c t  t h e  a p p a r e n t  
l ow m o b i l i t y  o f  t h e  s p e c i e s .
F o u r  m o r p h o l o g i c a l l y  s i m i l a r  s p e c i e s  o f  A l d r o v a n d i a  
o v e r l a p  b a t h y m e t r i c a l l y  i n  b o t h  t h e  MAB a n d  Ba h a ma s  s t u d y  
a r e a s  a t  d e p t h s  b e t w e e n  a b o u t  1 0 0 0 - 2 0 0 0  m. T h e r e  i s  some 
i n d i c a t i o n  o f  f o o d  r e s o u r c e  p a r t i t i o n i n g  among A l d r o v a n d i a  
s p e c i e s  w i t h  A_;_ a f f i n i s  f e e d i n g  mor e  h e a v i l y  on p o l y c h a e t e s  
a n d  m o l l u s k s  t h a n  o t h e r  A l d r o v a n d i a  s p e c i e s .  S u l a k  ( 1 9 8 2 )  
s u g g e s t s  r e s o u r c e  p a r t i t i o n i n g  a s  a m e c h a n i s m  a l l o w i n g  t h e  c o ­
o c c u r r e n c e  o f  t h e  f o u r  s p e c i e s  o f  A l d r o v a n d i a . H o w e v e r ,  w i t h  
t h e  e x c e p t i o n  o f  _A. a f  f i n i s , A l d r o v a n d i a  s p e c i e s  a p p e a r  t o  
o v e r l a p  b r o a d l y  i n  d i e t  l e n d i n g  l i t t l e  s u p p o r t  t o  S u l a k ' s  
c o n j e c t u r e .  M o r e o v e r ,  S u l a k  s u g g e s t s  t h a t  c o m p e t i t i o n  b e t w e e n  
A l d r o v a n d i a  a n d  t h e  r e l a t e d  H a l o s a u r o p s i s  m a c h r o c h i r  may 
r e s u l t  i n  t h e  d i s p l a c e m e n t  o f  j l .  m a c r o c h i r  t o  d e e p e r  w a t e r  i n  
t h e  B a h a ma s  c o m p a r e d  t o  i t s  d i s t r i b u t i o n  i n  t h e  MAB. As 
s u g g e s t e d  e a r l i e r  t h e  d i e t s  o f  l a r g e  i n d i v i d u a l s  o f  
A l d r o v a n d i a  a n d  s m a l l  II. m a c r o c h i r  may be  s i m i l a r ,  t h u s  
c o m p e t i t i o n  c o u l d  o c c u r .  H o w e v e r ,  d e c a p o d s  a n d  i s o p o d s  a r e  
m a j o r  c o m p o n e n t s  o f  t h e  d i e t  o f  II. m a c r o c h i r  ( S e d b e r r y  a n d  
M u s i c k ,  1 9 7 8 )  a n d  o f  much l e s s  i m p o r t a n c e  i n  t h e  d i e t s  o f  
A l d r o v a n d i a . C o m p e t i t i o n  among t h e  c o - o c c u r r i n g  s p e c i e s  o f
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A l d r o v a n d i a  a p p e a r s  mo r e  l i k e l y  t h a n  b e t w e e n  A l d r o v a n d i a  a n d  
II. m a c r o c h i r . I t  s e e m s  i n c o n s i s t e n t  t o  a t t r i b u t e  t h e  
c o e x i s t e n c e  o f  A l d r o v a n d i a  s p e c i e s  t o  r e s o u r c e  p a r t i t i o n i n g  
a n d  s i m u l t a n e o u s l y  t h e  d i s p l a c e m e n t  o f  II. m a c r o c h i r  t o  
c o m p e t i t i o n  e v e n  t h o u g h  a v a i l a b l e  e v i d e n c e  i n d i c a t e s  t h a t  
i n t e r s p e c i f i c  c o m p e t i t i o n  i s  a t  l e a s t  a s  l i k e l y  among 
A l d r o v a n d i a  s p e c i e s  a s  b e t w e e n  A l d r o v a n d i a  a n d  j l .  m a c r o c h i r .
F a u n a l  C o m p o s i t i o n
N u m e r o u s  i m p o r t a n t  d i f f e r e n c e s  i n  t h e  t a x o n o m i c  
c o m p o s i t i o n  o f  t h e  Ba h a ma s  a n d  MAB f i s h  a s s e m b l a g e s  h a v e  b e e n  
d i s c u s s e d  by S u l a k  ( 1 9 8 2 ) .  F a m i l i e s  o f  i m p o r t a n c e  i n  t h e  MAB 
b u t  r a r e  o r  a b s e n t  f r o m  t h e  B a h a ma s  b e l o w  1000  m i n c l u d e  
m o r i d s ,  m a c r o u r i d s ,  p l e u r o n e c t i d s ,  z o a r c i d s ,  g a d i d s ,  and  
c o t t i d s .  I n  t h e  B a h a ma s  o p h i d i i d s ,  c h l o r o p h t h a l m i d s , a n d  
s t e p h a n o b e r y c i d s  a r e  d o m i n a n t  g r o u p s .  W i t h  t h e  e x c e p t i o n  o f  
t h e  o p h i d i i d  D i c r o l e n e  i n t r o n i g r a , t h e s e  f a m i l i e s  a r e  r a r e  i n  
t h e  MAB. The  f a m i l i e s  S y n a p h o b r a n c h i d a e , H a l o s a u r i d a e , 
N o t a c a n t h i d a e , a n d  A l e p o c e p h a l i d a e  a r e  a b u n d a n t  i n  b o t h  s t u d y  
a r e a s .  Y e t  w i t h i n  t h e s e  f a m i l i e s  d i f f e r e n t  s p e c i e s  t e n d  t o  
d o m i n a t e  r e s p e c t i v e  s t u d y  a r e a s .  F o r  e x a m p l e ,  t h e  
a l e p o c e p h a l i d , A l e p o c e p h a l u s  a g a s s i z i i , a n d  t h e  n o t a c a n t h ,  
P o l y a c a n t h o n o t u s  r i s s o a n u s , a r e  common i n  t h e  MAB, y e t  a b s e n t  
f r o m  t h e  B a h a m a s .  C o n v e r s e l y  t h e  a l e p o c e p h a l i d  C o n o c a r a  
m a c r o p t e r u m  a n d  t h e  s y n a p h o b r a n c h i d  e e l  S y n a p h o b r a n c h u s  
b r e v i d o r s a l i s  a r e  among t h e  m o s t  a b u n d a n t  s p e c i e s  i n  t h e  
B a h a m a s ,  b u t  a r e  b o t h  r a r e  i n  t h e  MAB.
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S u l a k  ( 1 9 8 2 )  a t t r i b u t e s  t h e s e  t a x o n o m i c  d i f f e r e n c e s  t o  
d i f f e r e n c e s  i n  f o o d  a v a i l a b i l i t y  b e t w e e n  t h e  MAB a n d  Ba h a ma s  
s t u d y  a r e a s .  B a s e d  on a r e v i e w  o f  t h e  e x i s t i n g  l i t e r a t u r e  
S u l a k  c o n c l u d e s  t h a t  d u e  t o  d i f f e r e n c e s  i n  s u r f a c e  
p r o d u c t i v i t y ,  mo r e  f o o d  s h o u l d  be  a v a i l a b l e  t o  f i s h e s  i n  t h e  
MAB t h a n  i n  t h e  Ba h a ma s  s t u d y  a r e a .  C o n s e q u e n t l y ,  he  p r o p o s e s  
t h a t  s u c c e s s f u l  MAB s p e c i e s  h a v e  h i g h e r  e n e r g y  r e q u i r e m e n t s  a s  
e v i d e n c e d  by m o r e  a c t i v e  f o r a g i n g  mo d e s  a n d  p r o b a b l e  h i g h  
f e c u n d i t i e s ,  i n  c o n t r a s t  t o  s u c c e s s f u l  B a h a m i a n  s p e c i e s  w i t h  
l e s s  a c t i v e  f o r a g i n g  mo d e s  a n d  l o w e r  f e c u n d i t i e s .
The  i n f o r m a t i o n  p r e s e n t e d  h e r e i n  w i t h  r e g a r d  t o  f o o d  
h a b i t s  a n d  b o d y  c o m p o s i t i o n  c a n  be  i n t e r p r e t e d  i n  t e r m s  o f  
f o o d  a v a i l a b i l i t y  i n  t h e  r e s p e c t i v e  s t u d y  a r e a s  and  i n  g e n e r a l  
s e e m t o  s u p p o r t  S u l a k ' s  h y p o t h e s i s .  S p e c i e s  w h i c h  a p p e a r  t o  
u t i l i z e  " s i t - a n d - w a i t "  o r  " f l o a t - a n d - w a i t "  f e e d i n g  mo d e s  a r e  
mo r e  a b u n d a n t  i n  t h e  Ba h a ma s  t h a n  i n  t h e  t e m p e r a t e  A t l a n t i c  
w h e r e  mo r e  a c t i v e  f o r a g i n g  mo d e s  p r e v a i l .  Th e  b e n t h i c  
c h l o r o p h t h a l m i d s  a s  w e l l  a s  t h e  f l a c c i d  b o d i e d  a l e p o c e p h a l i d s  
a n d  o p h i d i i d s  p r o b a b l y  s wi m l i t t l e  a n d  s i m p l y  w a i t  on p r e y  t o  
d r i f t  o r  swi m w i t h i n  s t r i k i n g  d i s t a n c e .  T h e s e  g r o u p s  a r e  l e s s  
a b u n d a n t  i n  t e r m s  o f  b o t h  n u m b e r s  o f  i n d i v i d u a l s ,  b i o m a s s ,  a n d  
n u m b e r s  o f  s p e c i e s  p r e s e n t  i n  t h e  MAB t h a n  i n  t h e  B a h a m a s  
w h e r e  t h e y  a r e  a m a j o r  c o m p o n e n t  o f  t h e  f a u n a .  I t  s e e m s  
p l a u s i b l e  t h a t  t h i s  d i f f e r e n c e  r e f l e c t s  l o w e r e d  f o o d  
a v a i l a b i l i t y  i n  t h e  Ba h a ma s  a n d  a  c o r r e s p o n d i n g  r e d u c t i o n  i n  
t h e  i m p o r t a n c e  o f  e n e r g e t i c a l l y  l e s s  f e a s i b l e  a c t i v e  f o r a g i n g  
l i f e  s t y l e s  s u c h  a s  t h o s e  a p p a r e n t l y  u t i l i z e d  by s u c h  common 
MAB s p e c i e s  a s  C o r y p h a e n o i d e s  r u p e s t r i s , £ .  a r m a t u s , Ne z u mi a
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b a i r d i i , a n d  A n t i m o r a  r o s t r a t a . A c c o r d i n g l y ,  i t  a p p e a r s  t h a t  
s e d e n t a r y  f e e d i n g  mode s  h a v e  b e e n  r e l a t i v e l y  l e s s  s u c c e s s f u l  
i n  mo r e  f o o d  r i c h  t e m p e r a t e  l a t i t u d e s .
W h i l e  S u l a k ' s  h y p o t h e s i s  s e e m s  p l a u s i b l e ,  i t  m u s t  be  
n o t e d  t h a t  i t  h a s  n o t  b e e n  c o n c l u s i v e l y  d e m o n s t r a t e d  t h a t  t h e  
a m o u n t  o f  f o o d  a v a i l a b l e  t o  d e e p - s e a  d e m e r s a l  f i s h e s  i n  t h e  
MAB i s  a c t u a l l y  h i g h e r  t h a n  i n  t h e  B a h a m a s .  S u l a k ' s  
c o n c l u s i o n s  w i t h  r e g a r d  t o  e n e r g y  a v a i l a b i l i t y  a r e  b a s e d  u p o n  
e s t i m a t e s  o f  s u r f a c e  p r o d u c t i v i t y ,  s e d i m e n t  t r a p  w o r k ,  o r g a n i c  
c o n t e n t  o f  s e d i m e n t s ,  a n d  s p a r s e  a v a i l a b l e  d a t a  on t h e  
n u m e r i c a l  d e n s i t y  a n d  b i o m a s s  o f  b e n t h i c  m a c r o f a u n a  i n  t h e  
r e s p e c t i v e  s t u d y  a r e a s .  F o r  t h e  Ba h a ma s  s t u d y  a r e a ,  p r i m a r y  
p r o d u c t i o n  e s t i m a t e s  a r e  u n a v a i l a b l e  a n d  m u s t  be  e x t r a p o l a t e d  
f r o m a d j a c e n t  a r e a s .  P r e s e n t  k n o w l e d g e  o f  e n e r g y  f l u x  b e t w e e n  
s u r f a c e  and  b o t t o m  w a t e r s  a n d  o f  t h e  t r o p h i c  p a t h w a y s  f o l l o w e d  
by o r g a n i c  m a t t e r  u p o n  a r r i v a l  a t  t h e  b o t t o m  i s  i n c o m p l e t e .  
T h u s  a  b e t t e r  u n d e r s t a n d i n g  o f  t h e  e n e r g e t i c s  o f  d e e p - s e a  
s y s t e m s  a s  w e l l  a s  mo r e  d a t a  on p r i m a r y  p r o d u c t i o n  i n  t h e  
r e s p e c t i v e  s t u d y  a r e a s  i s  n e c e s s a r y  b e f o r e  S u l a k ' s  h y p o t h e s i s  
c a n  be  e v a l u a t e d .
A c o n s i d e r a t i o n  o f  t h e  t r o p h i c  s t r u c t u r e  o f  t h e  MAB a n d  
Ba h a ma s  f i s h  a s s e m b l a g e s  s u g g e s t s  t h a t  S u l a k ' s  h y p o t h e s i s  o f  
d i f f e r e n c e s  i n  f o o d  a v a i l a b i l i t y  n e e d  n o t  b e  i n v o k e d  t o  
e x p l a i n  some d i f f e r e n c e s  b e t w e e n  t h e  r e s p e c t i v e  f a u n a s .  I t  i s  
a p p a r e n t  f r o m t h e  d i s c u s s i o n  o f  f o o d  h a b i t s  t h a t  b e n t h i c  p r e y  
s u c h  a s  i n f a u n a l  b i v a l v e s ,  g a s t r o p o d s ,  a n d  e c h i n o d e r m s  a r e  o f  
l i t t l e  i m p o r t a n c e  i n  t h e  d i e t s  o f  B a h a m i a n  d e e p - s e a  f i s h e s .
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T h i s  i s  i n  c o n t r a s t  w i t h  t h e  t e m p e r a t e  A t l a n t i c  w h e r e  s e v e r a l  
s p e c i e s  o f  z o a r c i d s  common on t h e  c o n t i n e n t a l  s l o p e  f e e d  
h e a v i l y  on b i v a l v e s  a n d  o p h i u r o i d s .  S e d b e r r y  a n d  M u s i c k  
( 1 9 7 8 )  f o u n d  o p h i u r o i d s  a n d  p e l e c y p o d s  t o  be  t h e  t wo  m o s t  
a b u n d a n t  p r e y  o f  L y c o d e s  a t l a n t i c u s , a  s p e c i e s  common b e t w e e n  
1 0 0 0 - 2 0 0 0  m i n  t h e  MAB. B i v a l v e s  a n d  g a s t r o p o d s  w e r e  r e p o r t e d  
a s  t h e  m a j o r  p r e y  i t e m s  f o u n d  i n  g u t s  o f  L y c e n c h e l y s  
v e r r i l l i i , a n  a b u n d a n t  z o a r c i d  on t h e  u p p e r  s l o p e  o f  t h e  MAB 
a b o v e  1 2 0 0  m, by We n n e r  ( 1 9 7 8 )  a n d  F a r l o w  ( 1 9 8 0 ) .  I n  
a d d i t i o n ,  We n n e r  r e p o r t e d  b i v a l v e s  a n d  g a s t r o p o d s  f r o m  
L y c e n c h e l y s  p a x i l l a , a s p e c i e s  w h i c h  o c c u r s  b e t w e e n  6 0 0 - 2 1 0 0  m 
i n  t h e  MAB. I t  i s  i n t e r e s t i n g  t h a t  t h e s e  s p e c i e s  w h i c h  a r e  
common i n  t h e  MAB a r e  a b s e n t  f r o m  B a h a m i a n  c o l l e c t i o n s .  I n  
a d d i t i o n ,  t h e  m a c r o u r i d ,  C o r y p h a e n o i d e s  c a r a p i n u s , h a s  b e e n  
s h o wn  t o  f e e d  h e a v i l y  on b e n t h i c  p r e y  s u c h  a s  o p h i u r o i d s  by 
H a e d r i c h  a n d  P o l l o n i  ( 1 9 7 6 ) .  T h i s  s p e c i e s  was  much mo r e  
common i n  t h e  MAB t h a n  i n  t h e  B a h a m a s .  F u r t h e r m o r e ,  t h e r e  
s e e m s  t o  be  no g r o u p  p o t e n t i a l l y  r e p l a c i n g  t h e s e  s p e c i e s  
f e e d i n g  on b e n t h i c  m o l l u s k s  a n d  o p h i u r o i d s  i n  t h e  B a h a m a s .  
P e r h a p s  t h e  d i s t r i b u t i o n s  o f  t h e s e  f i s h e s  a r e  d i c t a t e d  by t h a t  
o f  t h e i r  p r e y  a n d  r e f l e c t  a l o w e r  a b u n d a n c e  o f  b e n t h i c  
b i v a l v e s  a n d  o p h i u r o i d s  i n  t h e  Ba h a ma s  i n  c o m p a r i s o n  w i t h  t h e  
t e m p e r a t e  A t l a n t i c .  T h i s  h y p o t h e s i s  d o e s  n o t  r e l y  on 
d i f f e r e n c e s  i n  t h e  a b s o l u t e  l e v e l  o f  f o o d  a b u n d a n c e  b e t w e e n  
t h e  t wo  s t u d y  a r e a s ,  b u t  i n s t e a d  on d i f f e r e n c e s  i n  t h e  
p r o p o r t i o n a l  a b u n d a n c e s  o f  d i i f e r e n t  p r e y  t y p e s .
U n f o r t u n a t e l y ,  d a t a  on t h e  a b u n d a n c e  o f  b e n t h i c  i n f a u n a  a n d  
e p i f a u n a  a r e  n o t  a d e q u a t e  t o  e v a l u a t e  t h i s  h y p o t h e s i s ;
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h o w e v e r ,  d i f f e r e n c e s  i n  s e d i m e n t  t y p e  b e t w e e n  t h e  t wo  r e g i o n s  
s u g g e s t  t h a t  d i f f e r e n c e s  i n  t h e  b e n t h i c  i n f a u n a  and  e p i f a u n a  
a r e  n o t  u n e x p e c t e d .  S l o p e  s e d i m e n t s  i n  t h e  MAB a r e  
p r e d o m i n a t l y  h e m i p e l a g i c  s i l t s  a n d  c l a y s  a n d  g r a d e d  t u r b i d i t e s  
o f  t e r r e s t r i a l  o r i g i n  ( E m e r y  and  U c h u p i ,  1 9 7 2 ;  H o r n ,  D e l a c h ,  
a n d  H o r n ,  1 9 7 4 ) .  T h e s e  s e d i m e n t s  c o n t a i n  low c o n c e n t r a t i o n s  
o f  c a l c i u m  c a r b o n a t e  ( S a n d e r s ,  H e s s l e r ,  a n d  H a m p s o n ,  1 9 6 5 ;  
M i l l i m a n ,  P i l k e y '  a n d  R o s s ,  1 9 7 2 ;  B a l s a m ,  1 9 8 2 ) .  I n  c o n t r a s t ,  
b o t t o m  s e d i m e n t s  i n  t h e  B a h a m a s  s t u d y  a r e a  a r e  m a i n l y  
c a l c a r e o u s  o o z e s  ( E m e r y  a n d  U c h u p i ,  1 9 7 2 ;  H o rn  e t  a l . ,  1 9 7 4 ) .
Body C o m p o s i t i o n
No c o m p r e h e n s i v e  s t u d y  h a s  e x a m i n e d  t h e  w h o l e  b od y  
c o m p o s i t i o n  o f  d e m e r s a l  d e e p - s e a  f i s h e s ,  a l t h o u g h  s e v e r a l  h a v e  
e x a m i n e d  w h i t e  s k e l e t a l  m u s c l e .  C h i l d r e s s  a n d  N y g a a r d  ( 1 9 7 3 )  
e x a m i n e d  37 s p e c i e s  o f  m i d w a t e r  t e l e o s t s ,  and  i n  g e n e r a l  t h e i r  
r a n g e s  f o r  w a t e r ,  a s h ,  c a r b o n ,  a n d  n i t r o g e n  a r e  c o m p a r a b l e  t o  
t h o s e  r e p o r t e d  h e r e  f o r  d e m e r s a l  s p e c i e s .  I n  a d d i t i o n ,  t h e  
t r e n d s  w i t h  d e p t h  r e p o r t e d  by C h i l d r e s s  a n d  N y g a a r d  a r e  
s i m i l a r  t o  t h o s e  o b s e r v e d  h e r e  f o r  d e m e r s a l  s p e c i e s ,  a l t h o u g h  
t h e r e  i s  much m o r e  s c a t t e r  i n  t h e  d e m e r s a l  f i s h  d a t a .
P e r c e n t  w a t e r  s h o ws  a t e n d e n c y  t o  i n c r e a s e  w i t h  d e p t h .  A 
c o n s e q u e n c e  o f  t h i s  a r e  a c c o m p a n y i n g  d e c r e a s e s  i n  c a r b o n  and  
n i t r o g e n  a s  p e r c e n t  w e t  w e i g h t .  T h e s e  d e c r e a s e s  r e f l e c t  
c o r r e s p o n d i n g  d e c r e a s e s  i n  p r o t e i n  a n d  l i p i d  a s  p e r c e n t  we t  
w e i g h t  a n d  c o n s e q u e n t l y  a d e c r e a s e  i n  c a l o r i c  c o n t e n t .  
S i m i l a r l y ,  C h i l d r e s s  and  N y g a a r d  r e p o r t e d  r e d u c e d  c a l o r i c
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d e n s i t i e s  a t  d e p t h  i n  m i d w a t e r  f i s h e s .  The  m o s t  o b v i o u s  
i n t e r p r e t a t i o n  o f  t h e s e  d a t a  i s  t h a t  s e l e c t i o n  h a s  f a v o r e d  
e n e r g e t i c a l l y  " c h e a p e r "  b o d i e s  a s  a  r e s p o n s e  t o  d e c r e a s i n g  
f o o d  a v a i l a b i l i t y  w i t h  i n c r e a s i n g  d e p t h .  H o w e v e r ,  t h e  g r e a t  
a m o u n t  o f  s c a t t e r  p r e s e n t  i n  a l l  c o r r e l a t i o n s  i n d i c a t e s  t h a t  a 
v a r i e t y  o f  a d a p t a t i o n s  h a v e  b e e n  s u c c e s s f u l  i n  d e e p - s e a  f i s h e s  
a t  a l l  d e p t h s .
I n  a d d i t i o n  t o  e n e r g e t i c  c o n c e r n s ,  b o u y a n c y  m e c h a n i s m s  
a r e  i m p o r t a n t  i n  d e t e r m i n i n g  body  c o m p o s i t i o n .  B e n t h i c  a n d  
b e n t h o p e l a g i c  s p e c i e s  w i t h  s w i m b l a d d e r s  h a v e  l o w e r  p e r c e n t  
w a t e r  a n d  h i g h e r  s k e l e t a l  a s h  c o n t e n t s  t h a n  do b e n t h o p e l a g i c  
s p e c i e s  w i t h o u t  s w i m b l a d d e r s .  T h e s e  f i n d i n g s  a g r e e  w i t h  
C h i l d r e s s  a n d  N y g a a r d  ( 1 9 7 3 )  who f o u n d  h i g h e r  w a t e r  c o n t e n t s  
a n d  l o w e r  s k e l e t a l  a s h  c o n t e n t s  i n  m i d w a t e r  f i s h e s  w i t h o u t  
s w i m b l a d d e r s  t h a n  i n  t h o s e  w i t h  s w i m b l a d d e r s .  F i s h e s  w h i c h  
a c h i e v e  n e u t r a l  b o u y a n c y  t h r o u g h  h i g h  w a t e r  c o n t e n t  a p p e a r  t o  
be r e s t r i c t e d  t o  " f l o a t  and  w a i t "  f e e d i n g  m o d e s .  T h e s e  a l o n g  
w i t h  b e n t h i c  s p e c i e s  may be s e l d o m  a c t i v e  a n d  t h u s  among t h e  
m o s t  e n e r g y  e f f i c i e n t  o f  d e e p - s e a  s p e c i e s .  I t  may be 
s i g n i f i c a n t  t h a t  t h e s e  s p e c i e s  a r e  f a r  m o r e  p r e v a l e n t  b o t h  i n  
t e r m s  o f  n u m b e r s  o f  s p e c i e s  a n d  n u m b e r s  o f  i n d i v i d u a l s  i n  t h e  
B a h a m a s  s t u d y  a r e a  t h a n  i n  t h e  MAB.
R e c e n t l y  a n u m b e r  o f  a u t h o r s  h a v e  a t t e m p t e d  t o  r e l a t e  
e n z y m a t i c  a c t i v i t y  l e v e l s  w i t h  f o o d  h a b i t s  o f  d e e p - s e a  f i s h e s .  
S u l l i v a n  a n d  S o me r o  ( 1 9 8 0 )  c o n t e n d  t h a t  L - l a c t a t e  
d e h y d r o g e n a s e  (LDH) a n d  p y r u v a t e  k i n a s e  (PK)  a c t i v i t i e s  a r e  
v a l i d  b i o c h e m i c a l  i n d i c e s  o f  t h e  c a p a c i t y  f o r  r i g o r o u s  h i g h  
s p e e d  l o c o m o t i o n  i n  f i s h e s .  W h i t e  m u s c l e  i s  i m p o r t a n t  i n
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s h o r t  t e r m  h i g h  s p e e d  l o c o m o t i o n  o f  f i s h e s  ( B e a m i s h ,  1 9 7 8 ;  
D r i e d z i c  a n d  H o c h a c h k a ,  1 9 7 8 )  a n d  p r o v i d e s  t h e  p o w e r  r e q u i r e d  
f o r  r a p i d  m o v e m e n t s  s u c h  a s  p r e y  c a p t u r e  o r  p r e d a t o r  
a v o i d a n c e .  S h o r t  b u r s t s  o f  s wi mm i n g  p o w e r  a r e  o b t a i n e d  v i a  
g l y c o l y t i c  e n z y me  a c t i v i t y  a n d  t h e  b r e a k d o w n  o f  g l y c o g e n  
s t o r e s  t o  l a c t i c  a c i d .  T h i s  b r e a k d o w n  i n v o l v e s  t h e  a c t i o n  o f  
b o t h  LDH a n d  PK ( B i l i n s k i ,  1 9 7 4 ) ,  t h u s  t h e  a c t i v i t i e s  o f  t h e s e  
e n z y m e s  s h o u l d  r e f l e c t  t h e  c a p a c i t y  o f  a  s p e c i e s  f o r  h i g h  
s p e e d  l o c o m o t i o n .
S u l l i v a n  a n d  S o m e r o  ( 1 9 8 0 )  e x a m i n e d  t h e  a c t i v i t i e s  o f  L-  
l a c t a t e  d e h y d r o g e n a s e  ( LDH) ,  p y r u v a t e  k i n a s e  ( P K ) ,  L - m a l a t e  
d e h y d r o g e n a s e  (MDH), a n d  c i t r a t e  s y n t h a s e  (CS)  i n  a n u mb e r  o f  
d e e p - s e a  f i s h e s  i n c l u d i n g  s e v e r a l  d e m e r s a l  s p e c i e s  o c c u r r i n g  
i n  t h e  w e s t e r n  A t l a n t i c .  Among t h e s e  a r e  S y n a p h o b r a n c h u s  
b a t h y b i u s  ( c a l l e d  H i s t i o b r a n c h u s  b a t h y b i u s ) , C o r y p h a e n o i d e s  
a r m a t u s , (1. c a r a p i n u s , (1. l e p t o l e p i s , A n t i m o r a  r o s t r a t a , 
H a l o s a u r o p s i s  m a c r o c h i r , a n d  N e z u m i a  b a i r d i i . S p e c i e s  m o s t  
a b u n d a n t  a t  d e p t h s  b e l o w  2 0 0  m w e r e  f o u n d  t o  h a v e  e x t r e m e l y  
l ow e n z y m e  a c t i v i t y  l e v e l s  c o m p a r e d  t o  t h e  s h a l l o w  l i v i n g  
s p e c i e s  e x a m i n e d ,  a l t h o u g h  s t r i c t  c o m p a r i s o n  o f  t h e i r  g r o u p s  
i s  d e c e p t i v e  s i n c e  t h e  s h a l l o w  g r o u p  i n c l u d e s  s e v e r a l  p e l a g i c  
s p e c i e s  w h i l e  t h e  d e e p - s e a  g r o u p  i n c l u d e s  o n l y  b e n t h i c  a n d  
b e n t h o p e l a g i c  s p e c i e s .  F u r t h e r m o r e ,  c o m p a r i s o n s  w e r e  n o t  
c o n f i n e d  w i t h i n  t a x o n o m i c  g r o u p s  w i t h  m e mb e r s  l i v i n g  i n  b o t h  
s h a l l o w  a n d  d e e p  z o n e s .  Two e n z y m e s  LDH a n d  PK s h o w e d  
s i g n i f i c a n t  d e p t h  r e l a t e d  c h a n g e s  w i t h  a c t i v i t i e s  up t o  f i v e  
t i m e s  l o w e r  i n  d e e p e r  l i v i n g  s p e c i e s ,  f u r t h e r  i n d i c a t i o n  t h a t
s e l e c t i o n  h a s  f a v o r e d  e n e r g e t i c a l l y  l e s s  e x p e n s i v e  l i f e  s t y l e s  
a t  g r e a t e r  d e p t h s .  Of t h e  w e s t e r n  A t l a n t i c  d e e p  d e m e r s a l  
s p e c i e s ,  C.  a r m a t u s  a n d  J5. b a t h y b i u s  h a v e  much h i g h e r  e n z y m i c  
a c t i v i t i e s  t h a n  do A_. r o s t r a t a , H_. m a c r o c h i r . C . l e p t o l e p i s ,
N_. b a i r d i i , o r  C.  c a r a p i n u s . S u l l i v a n  a n d  S om e r o  s p e c u l a t e  
t h a t  C.  a r m a t u s  may e m p l o y  a mo r e  a c t i v e  " s e a r c h  a n d  c a p t u r e "  
f e e d i n g  s t r a t e g y  i n  c o n t r a s t  t o  a " f l o a t  a n d  w a i t "  s t r a t e g y  
u t i l i z e d  by t h e  o t h e r  s p e c i e s  w h i c h  w o u l d  m i n i m i z e  e n e r g y  
e x p e n d i t u r e s .  I t  i s  s i g n i f i c a n t  t h a t  C.  a r m a t u s , w h i c h  h a d  
e n z y m e  a c t i v i t y  l e v e l s  among t h e  h i g h e s t  o f  a n y  d e e p - s e a  
s p e c i e s ,  i s  an  a b y s s a l  s p e c i e s  m o s t  a b u n d a n t  a t  d e p t h s  b e l o w  
a b o u t  3 0 0 0  m. T h i s  a g a i n  p o i n t s  o u t  t h a t  d e s p i t e  
g e n e r a l i z a t i o n s  r e g a r d i n g  t h e  s u c c e s s  o f  e n e r g e t i c a l l y  
i n e x p e n s i v e  l i f e  s t y l e s  a t  g r e a t  d e p t h s ,  a  v a r i e t y  o f  l i f e  
s t y l e s  h a v e  b e e n  s u c c e s s f u l .  F u r t h e r m o r e ,  i t  i s  o f  i n t e r e s t  
t h a t  (I. a r m a t u s  i s  much l e s s  a b u n d a n t  i n  t h e  B a h a m a s  t h a n  i n  
t h e  MAB, a g a i n  s u g g e s t i n g  t h a t  l ow c o s t  l i f e  s t y l e s  h a v e  b e e n  
f a v o r e d  i n  t h e  B a h am a s  a s  c o m p a r e d  t o  t h e  MAB.
S i m i l a r  f i n d i n g s  w e r e  r e p o r t e d  by S i e b e n a l l e r ,  S o m e r o ,  
a n d  H a e d r i c h  ( 1 9 8 2 )  who e x a m i n e d  f i v e  m a c r o u r i d s ,  N e z u m i a  
b a i r d i i , C o r y p h a e n o i d e s  r u p e s t r i s . C.  c a r a p i n u s , C^ . a r m a t u s , 
a n d  C.  l e p t o l e p i s , a s  w e l l  a s  t h e  n o n - m a c r o u r i d s  H a l o s a u r o p s i s  
m a c r o c h i r , B a t h y s a u r u s  f e r o x , S y n a p h o b r a n c h u s  ( H i s t i o b r a n c h u s ) 
b a t h y b i u s , a n d  D i c r o l e n e  i n t r o n i a r a . Of t h e s e  s p e c i e s  C.  
a r m a t u s  d i s p l a y e d  t h e  h i g h e s t  e n z y me  a c t i v i t i e s  i n d i c a t i n g  a 
m o b i l e  e x i s t e n c e  a s  s u g g e s t e d  by S u l l i v a n  a n d  S o me r o  ( 1 9 8 0 ) .  
F u r t h e r m o r e ,  C!. a r m a t u s  d i s p l a y e d  s i g i n i f i c a n t  s c a l i n g  o f  
e n zy me  a c t i v i t y  t o  b o d y  m a ss  f o r  C S , PK, a n d  LDH w i t h  t h e
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a c t i v i t i t e s  o f  t h e  g l y c o l y t i c  e n z y m e s  LDH a n d  PK i n c r e a s i n g  
w i t h  r i s i n g  body  m a s s  a n d  t h a t  o f  t h e  c i t r i c  a c i d  c y c l e  enzyme  
CS d e c r e a s i n g .  S i e b e n a l l e r  e t  a l . s p e c u l a t e  t h a t  t h i s  s c a l i n g  
may be r e l a t e d  t o  t h e  t e n d e n c y  f o r  l a r g e  i n d i v i d u a l s  o f  C_. 
a r m a t u s  t o  f e e d  p e l a g i c a l l y  i n  m i d w a t e r .  F i n a l l y ,  o f  t h e  
r e m a i n i n g  s p e c i e s  e x a m i n e d ,  C_. r u p e s t r i s  ( w h i c h  h a s  a l s o  b e e n  
c a p t u r e d  i n  m i d w a t e r ;  H a e d r i c h ,  1 9 7 4 )  s h o w e d  t h e  s e c o n d  
h i g h e s t  e n z y m e  a c t i v i t i e s  w i t h  e x t r e m e l y  l o w  l e v e l s  f o u n d  i n  
o t h e r s  s p e c i e s  w i t h  t h e  e x c e p t i o n  o f  . b a t h y b i u s , w h i c h  was 
f o u n d  t o  be e x t r e m e l y  v a r i a b l e .
T h e r e  may be a r e l a t i o n s h i p  b e t w e e n  e n zy m e  a c t i v i t y  and  
b u r s t  s w i m m i n g  c a p a b i l i t y ;  h o w e v e r ,  t h e  l i n k  b e t w e e n  e n z y me  
a c t i v i t y  and  d i e t  i s  u n c l e a r .  F o r  b e n t h i c  f e e d i n g  s p e c i e s ,  
b u r s t  s w i m m i n g  may n e v e r  be i n v o l v e d  i n  f e e d i n g  b u t  may be 
m o r e  c l o s e l y  r e l a t e d  t o  p r e d a t o r  a v o i d a n c e .  Many 
b e n t h o p e l a g i c  s p e c i e s ,  s u c h  a s  h a l o s a u r s ,  o p h i d i i d s ,  a s  w e l l  
a s  some m a c r o u r i d s  p r o b a b l y  c r u i s e  s l o w l y  o v e r  t h e  b o t t o m  
s e e k i n g  p r e y .  I t  i s  d i f f i c u l t  t o  v i s u a l i z e  t h e  r o l e  o f  r a p i d  
b u r s t s  o f  s p e e d  when f e e d i n g  on b e n t h i c  p r e y  s u c h  a s  
p o l y c h a e t e s ,  b i v a l v e s ,  o r  o p h i u r o i d s ,  o r  e v e n  i n  t h e  c a s e  o f  
s u c h  s m a l l  c r u s t a c e a n s  a s  c o p e p o d s  o r  a m p h i p o d s .  P r e d a t o r  
a v o i d a n c e  w o u l d  s ee m  t o  be m o r e  i m p o r t a n t  t h a n  f o r a g i n g  w i t h  
r e g a r d  t o  t h e  a d a p t i v e  s i g n i f i c a n c e  o f  b u r s t  s wi mmi ng  
c a p a b i l i t i e s  i n  many s p e c i e s .  A s p e c i e s  w h i c h  i s  u n s u c c e s s f u l  
i n  c a p t u r i n g  a p r e y  i t e m  h a s  o n l y  m i s s e d  a m e a l ,  h o w e v e r  an  
i n d i v i d u a l  w h i c h  i s  u n s u c c e s s f u l  i n  a v o i d i n g  a p r e d a t o r  i s  
r e m o v e d  f r o m  t h e  p o p u l a t i o n .
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T h e  e n zy m e  a c t i v i t i e s  r e p o r t e d  by t h e s e  w o r k e r s  i n  many 
c a s e s  a r e  i n c o n s i s t a n t  w i t h  f o o d  h a b i t s  d a t a .  T h e  LDH 
a c t i v i t y  o f  N e z u m i a  b a i r d i i  i s  r e p o r t e d  a s  6 . 9  ( u n i t s / g  we t  
w e i g h t ;  S i e b e n a l l e r  e t  a l . ,  1 9 8 2 )  a n d  t h e  d a t a  p r e s e n t e d  i n  
t h e  p r e s e n t  s t u d y  s h o w s  t h a t  t h e  s p e c i e s  i s  c a p a b l e  o f  f e e d i n g  
on  p e l a g i c  s h r i m p s ,  w h i c h  c o u l d  i n v o l v e  b u r s t s  o f  r a p i d  
s w i m m i n g .  D i c r o l e n e  i n t r o n i g r a , a s p e c i e s  w i t h  a d i e t  
s i m i l a r  t o  t h a t  o f  _N. b a i r d i i  h a d  a much h i g h e r  LDH a c t i v i t y  
l e v e l  o f  4 6 . 4 ,  g i v i n g  i t  t h e  t h i r d  h i g h e s t  LDH a c t i v i t y  l e v e l  
o f  a l l  s p e c i e s  e x a m i n e d .  T h e r e  i s  no e v i d e n c e  t o  s u g g e s t  t h a t  
J l .  i n t r o n i g r a  h a s  a n y  m o r e  a c t i v e  a l i f e  s t y l e  t h a n  N_. 
b a i r d i i . No s t a t i s t i c a l  c o m p a r i s o n s  w e r e  ma de  among a n y  o f  
t h e  s p e c i e s  e x a m i n e d ;  h o w e v e r ,  t h e  l a r g e  s t a n d a r d  d e v i a t i o n s  
r e p o r t e d  s u g g e s t  t h a t  t h e  LDH a c t i v i t y  o f  J3. a r m a t u s  
( m e a n = 5 3 . 1 ,  s t a n d a r d  d e v i a t i o n = 2 8 . 9)  i s  p r o b a b l y  no d i f f e r e n t  
t h a n  t h a t  o f  I), i n t r o n i g r a  ( m e a n = 4 6 . 4 ,  n = l )  o r  B a t h y s a u r u s  
f e r o x  ( m e a n = 3 5 . 4 ,  s t a n d a r d  d e v i a t i o n = 6 . 0 ;  r e p o r t e d  a s  
B a t h y s a u r u s  a g a s s i z i ) ,  y e t  C^ . a r m a t u s  i s  i n t e r p r e t e d  a s  h a v i n g  
a " r e l a t i v e l y  h i g h  c a p a c i t y  f o r  s w i mm i n g "  c o n t r a s t e d  w i t h  a 
" r e l a t i v e l y  l o w  c a p a c i t y  f o r  a c t i v e  s w i m m i n g "  f o r  D^. 
i n t r o n i g r a  a n d  _B. f  e r o x  ( S i e b e n a l l e r  e t  a l  . , 1 9 8 2 ) .  
F u r t h e r m o r e ,  no  e v i d e n c e  o f  m a s s  r e l a t e d  s c a l i n g  w e r e  shown  
f o r  e i t h e r  NL_ b a i r d i i  o r  C o r y p h a e n o i d e s  l e p t o l e p i s  e v e n  t h o u g h  
p r o n o u n c e d  s h i f t s  i n  d i e t  h a v e  b e e n  d e m o n s t r a t e d  f o r  b o t h  
s p e c i e s  (N_^ b a i r d i i  -  p r e s e n t  s t u d y ;  C_^  l e p t o l e p i s  -  P e a r c y  
a n d  A m b l e r ,  1 9 7 4 ) .
F i n a l l y  t h e  d e c l i n e s  i n  e n z y me  a c t i v i t y  w i t h  i n c r e a s i n g  
d e p t h  r e p o r t e d  by t h e s e  w o r k e r s  m u s t  be  i n t e r p r e t e d  w i t h
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c a u t i o n .  A l l  o f  t h e  s h a l l o w  w a t e r  s p e c i e s  e x a m i n e d  a r e  h i g h e r  
a c a n t h o p t e r y g i a n s  w i t h  t h e  e x c e p t i o n  o f  S q u a l u s  a c a n t h i a s . I n  
c o n t r a s t  a l l  o f  t h e  d e e p  w a t e r  s p e c i e s  a r e  l o w e r  
( A n g u i l l i f o r m e s ) o r  i n t e r m e d i a t e  ( G a d i f o r m e s ) t e l e o s t s .  
C o m p a r i s o n s  o f  s u c h  d i s t a n t l y  r e l a t e d  g r o u p s  may be  h i g h l y  
b i a s e d .  I t  w o u l d  s eem mo r e  a p p r o p r i a t e  t o  c o m p a r e  d e e p - s e a  
g a d i f o r m s  s u c h  a s  m a c r o u r i d s  w i t h  common s h a l l o w  w a t e r  
g a d i f o r m s  s u c h  a s  U r o p h y c i s  o r  G a d u s .
Literature Cited
A n d e r s o n ,  M. E . ,  R.  E.  C r a b t r e e ,  H. J .  C a r t e r ,  K. J .  S u l a k ,  
a n d  M. D. R i c h a r d s o n .  I n  p r e s s .  D i s t r i b u t i o n  o f  
d e m e r s a l  f i s h e s  o f  t h e  C a r i b b e a n  S e a  f o u n d  b e l o w  2 0 0 0  
m e t e r s .  B u l l .  M a r .  S c i .
B a l s a m ,  W. L.  1 9 8 2 .  C a r b o n a t e  d i s s o l u t i o n  a n d  s e d i m e n t a t i o n  
on t h e  M i d - A t l a n t i c  c o n t i n e n t a l  m a r g i n .  S c i e n c e ,  N.Y.  
2 1 7 : 9 2 9 - 9 3 1  .
B e a m i s h ,  F .  W. H. 1 9 7 8 .  Swi mmi ng  c a p a c i t y .  I n :  F i s h
p h y s i o l o g y ,  V o l .  V I I ,  pp 1 0 1 - 1 8 7 .  Ed by W. H. H o a r  a n d  
D. J .  R a n d a l l .  New Y o r k :  A c a d e m i c  P r e s s .
B i g e l o w ,  H. B.  and  W. C.  S c h r o e d e r .  1 9 4 8 .  F i s h e s  o f  t h e
W e s t e r n  N o r t h  A t l a n t i c ,  P a r t  I ,  5 7 6 p .  S e a r s  F o u n d a t i o n
f o r  M a r i n e  R e s e a r c h ,  Y a l e  U n i v . ,  New H a v e n ,  C o n n .
B i g e l o w ,  H. B. a n d  W. C.  S c h r o e d e r .  1 9 5 3 .  F i s h e s  o f  t h e
G u l f  o f  M a i n e .  U . S .  F i s h .  W i l d l . S e r .  F i s h  B u l l .
5 3 ( 7 4 ) : 1 - 5 7 7 .
B i l i n s k i ,  E.  1 9 7 4 .  B i o c h e m i c a l  a s p e c t s  o f  f i s h  s w i m m i n g .
I n :  B i o c h e m i c a l  a n d  b i o p h y s i c a l  p e r s p e c t i v e s  i n  m a r i n e  
b i o l o g y .  V o l .  I ,  pp 2 4 7 - 2 8 8 .  Ed .  by D. C.  M a l i n s  a n d  
J .  R.  S a r g e n t .  New Y o r k :  A c a d e m i c  P r e s s .
B r i g h t ,  T .  J .  1 9 6 8 .  A s u r v e y  o f  t h e  d e e p - s e a  b o t t o m  f i s h e s  
o f  t h e  G u l f  o f  M e x i c o  b e l o w  3 50  m e t e r s .  P h .  D. 
D i s s e r t a t i o n .  T e x a s  A&M U n i v .  2 1 8 p .
C a r t e r ,  H. J .  1 9 8 4 .  The  f u n c t i o n a l  m o r p h o l o g y  a n d  f e e d i n g  
s t a t e g i e s  o f  d e m e r s a l  d e e p - s e a  n e o b y t h i t i n e  f i s h e s .
P h . D .  d i s s e r t a t i o n .  C o l l e g e  o f  W i l l i a m  a n d  Mary  i n  
V i r g i n i a .  W i l l i a m s b u r g .  2 3 6 p .
C h i l d r e s s ,  J .  J .  a n d  M. H. N y g a a r d .  1 9 7 3 .  The  c h e m i c a l
c o m p o s i t i o n  o f  m i d w a t e r  f i s h e s  a s  a f u n c t i o n  o f  d e p t h  o f  
o c c u r r e n c e  o f f  s o u t h e r n  C a l i f o r n i a .  D e e p - S e a  R e s .
2 0 : 1 0 9 3 - 1 1 0 9 .
C l a r k e ,  M. R.  a n d  N. M e r r e t t .  1 9 7 2 .  The s i g n i f i c a n c e  o f  
s q u i d ,  w h a l e ,  a n d  o t h e r  r e m a i n s  f r o m  t h e  s t o m a c h s  o f  
b o t t o m - l i v i n g  d e e p - s e a  f i s h .  J .  Ma r .  B i o l .  A s s o c .  U. K. 
5 2 : 5 9 9 - 6 0 3 .
12 5
126
C l i f f o r d ,  H. T .  a n d  W. S t e p h e n s o n .  1 9 7 5 .  An i n t r o d u c t i o n  t o  
n u m e r i c a l  c l a s s i f i c a t i o n .  A c a d e m i c  P r e s s ,  New Y o r k .
2 2 9 p .
C r a b t r e e ,  R.  E . , K. J .  S u l a k ,  and  J .  A. M u s i c k .  I n  p r e s s .  
F e e d i n g ,  r e p r o d u c t i o n ,  a n d  d i s t r i b u t i o n  o f  
P o l y a c a n t h o n o t u s  ( P i s c e s :  N o t a c a n t h i f o r m e s ) i n  t h e  
w e s t e r n  N o r t h  A t l a n t i c .  B u l l .  M a r .  S c i .
D a y t o n ,  P .  K. a n d  R. R.  H e s s l e r .  1 9 7 2 .  R o l e  o f  b i o l o g i c a l  
d i s t u r b a n c e  i n  m a i n t a i n i n g  d i v e r s i t y  i n  t h e  d e e p  s e a .  
D e e p - S e a  R e s .  1 9 : 1 9 9 - 2 0 8 .
D r i e d z i c ,  W. R. a n d  P .  W. H o c h a c h k a .  1 9 7 8 ,  M e t a b o l i s m  i n  
f i s h  d u r i n g  e x e r c i s e .  I n :  F i s h  p h y s i o l o g y ,  V o l  V I I ,
pp 5 0 3 - 5 4 4 .  Ed .  by W. S .  H o a r  and  D. J .  R a n d a l l .  New 
Y o r k :  A c a d e m i c  P r e s s .
Du B u i t ,  M a r i e - H e n r i e t t e . 1 9 7 8 .  The  d i e t  o f  some  t e l e o s t
f i s h e s  i n  t h e  W y v i l l e  Thoms on  r i d g e  a r e a .  O c e a n o l .
A c t a . 1 : 1 2 9 - 1 3 4 .
E m e r y ,  K. 0 .  a n d  E.  U c h u p i .  1 9 7 2 .  W e s t e r n  A t l a n t i c  O c e a n :
T o p o g r a p h y ,  R o c k s ,  S t r u c t u r e ,  W a t e r ,  L i f e  a n d  S e d i m e n t s .  
Am. A s s .  p e t r o .  G e o l . ,  Mem. 1 7 ,  532  p p .
F a r l o w ,  J .  0 .  1 9 8 0 .  A d e m e r s a l  f i s h  -  m e g a b e n t h i c
i n v e r t e b r a t e  c o m m u n i t y  f r o m  t h e  u p p e r  c o n t i n e n t a l  s l o p e  
o f f  s o u t h e r n  New E n g l a n d .  P h .  D. d i s s e r t a t i o n .  Y a l e  
U n i v .  430  p .
G o l o v a n ,  G. A. a n d  N. P .  P a k h o r u k o v .  1 9 7 5 .  Some d a t a  on t h e  
m o r p h o l o g y  a n d  e c o l o g y  o f  A l e p o c e p h a l u s  b a i r d i i  
( A l e p o c e p h a l i d a e ) o f  t h e  c e n t r a l  a n d  e a s t e r n  A t l a n t i c .  
V o p r .  I k t i o l . 1 5 ( l ) : 4 4 - 5 0 .
G o l o v a n ,  G. A. a n d  N. P .  P a k h o r u k o v .  1 9 8 0 .  New d a t a  on t h e  
e c o l o g y  a n d  m o r p h o m e t r y  o f  A l e p o c e p h a l u s  r o s t r a t u s  
( A l e p o c e p h a l i d a e ) .  V o p r .  I k t i o l .  2 0 ( 3 ) : 7 7 - 8 3 .
G o o d e ,  G. B.  a n d  T .  H. B e a n .  1 8 9 6 .  O c e a n i c  i c h t h y o l o g y ,
D e e p - s e a  a n d  p e l a g i c  f i s h e s  o f  t h e  w o r l d .  S p e c .  B u l l .  
U . S .  N a t l .  Mus.  2 : 1 - 5 5 3 .
H a e d r i c h ,  R.  L.  1 9 7 4 .  P e l a g i c  c a p t u r e  o f  t h e  e p i b e n t h i c  
r a t t a i l  C o r y p h a e n o i d e s  r u p e s t r i s . D e e p - S e a  R e s .  
2 1 : 9 7 7 - 9 7 9 .
H a e d r i c h ,  R.  L.  a n d  N. R.  H e n d e r s o n .  1 9 7 4 .  P e l a g i c  f e e d i n g  
by C o r y p h a e n o i d e s  a r m a t u s . a d e e p  b e n t h i c  r a t t a i l .  
D e e p - S e a  R e s .  2 1 : 7 3 9 - 7 4 4 .
127
H a e d r i c h ,  R.  L . ,  G.  T .  Rowe,  a n d  P .  T .  P o l l o n i .  1 9 7 5 .
Z o n a t i o n  a n d  f a u n a l  c o m p o s i t i o n  o f  e p i b e n t h i c  p o p u l a t i o n s  
on t h e  c o n t i n e n t a l  s l o p e  s o u t h  o f  New E n g l a n d .  J .  M a r .  R e s .  
3 3 : 1 9 1 - 2 1 2 .
H a e d r i c h ,  R.  L .  a n d  P .  T .  P o l l o n i .  1 9 7 6 .  A c o n t r i b u t i o n  t o
t h e  l i f e  h i s t o r y  o f  a s m a l l  r a t t a i l  f i s h  C o r y p h a e n o i d e s  
c a r a p i n u s . B u l l .  S o .  C a l i f .  A c a d .  S c i .  7 5 : 2 0 3 - 2 1 1 .
H a e d r i c h ,  R.  L .  a n d  G.  T .  Rowe.  1 9 7 7 .  M e g a f a u n a l  b i o m a s s  i n  
t h e  d e e p - s e a .  N a t u r e ,  L o n d .  2 6 9 : 1 4 1 - 1 4 2 .
H a e d r i c h ,  R.  L .  a n d  G. K r e f f t .  1 9 7 8 .  D i s t r i b u t i o n  o f  b o t t o m  
f i s h e s  i n  t h e  D e n m a r k  S t r a i t  a n d  I r m i n g e r  S e a .  D e e p - S e a  
R e s .  2 5 : 7 0 5 - 7 2 0 .
H a e d r i c h ,  R.  L . ,  G. T .  Rowe,  a n d  P .  T .  P o l l o n i .  1 9 8 0 .  The  
m e g a b e n t h i c  f a u n a  i n  t h e  d e e p - s e a  s o u t h  o f  New E n g l a n d ,  
U . S . A .  M a r .  B i o l .  5 7 : 1 6 5 - 1 7 9 .
H e e z e n  , B.  C.  a n d  C.  D. H o l l i s t e r .  1 9 7 1 .  The  f a c e  o f  t h e  
d e e p .  O x f o r d  U n i v .  P r e s s . ,  New Y o r k .  6 5 9 p .
H o r n ,  M. H . ,  P .  W. G r i m e s ,  C.  F .  P h l e g e r ,  L .  L.  M c C l a n a h a n .
1 9 7 8 .  B u o y a n c y  f u n c t i o n  o f  t h e  e n l a r g e d  f l u i d - f i l l e d  
c r a n i u m  i n  t h e  d e e p - s e a  o p h i d i i d  f i s h  A c a n t h o n u s  a r m a t u s . 
M a r .  B i o l .  4 6 : 3 3 5 - 3 3 9 .
H o r n ,  D. R . ,  M. N. D e l a c h ,  B. M. H o r n .  1 9 7 4 .  P h y s i c a l
p r o p e r t i e s  o f  s e d i m e n t a r y  p r o v i n c e s ,  N o r t h  P a c i f i c  a n d
N o r t h  A t l a n t i c  O c e a n s .  pp 4 1 7 - 4 4 1 ,  I n :  D e e p - S e a  
S e d i m e n t s  (A.  L .  I n d e r b i t z e n ,  e d . ) ,  P l e n u m  P r e s s ,  NY.
K r e f f t ,  G. 1 9 7 3 .  A l e p o c e p h a l i d a e , p p .  8 6 - 9 3 .  I n :
C h e c k - l i s t  o f  t h e  f i s h e s  o f  t h e  n o r t h - e a s t e r n  A t l a n t i c  
a n d  o f  t h e  M e d i t e r r a n e a n .  E d .  by J .  C.  H u r e a u  a n d  T h .
Monod .  U n e s c o ,  P a r i s .
L o v e ,  M. S .  a n d  A. W. E b e l i n g .  1 9 7 8 .  Food  a n d  h a b i t a t  o f
t h r e e  s w i t c h - f e e d i n g  f i s h e s  i n  t h e  k e l p  f o r e s t s  o f f  S a n t a  
B a r b a r a ,  C a l i f o r n i a .  F i s h .  B u l l .  7 6 : 2 5 7 - 2 7 1 .
L o z a n o  C a b o ,  F .  1 9 5 2 .  E s t u d i o  p r e l i m i n a r  s o b r e  l a  b i o m e t r i a ,  
l a  b i o l o g i a  y l a  a n a t o m i a  g e n e r a l  de  N o t a c a n t h u s  
b o n a p a r  t e i . B o l .  I n s t .  E s p a n o l  O c e a n o g r .  4 9 : 1 - 3 0 .
M a c p h e r s o n ,  E.  1 9 7 9 .  E c o l o g i c a l  o v e r l a p  b e t w e e n  m a c r o u r i d s
i n  t h e  w e s t e r n  M e d i t e r r a n e a n  S e a .  M a r .  B i o l .
5 3 : 1 4 9 - 1 5 9 .
M a c p h e r s o n ,  E.  1 9 8 1 .  R e s o u r c e  p a r t i t i o n i n g  i n  a
M e d i t e r r a n e a n  d e m e r s a l  f i s h  c o m m u n i t y .  M a r .  E c o l .
P r o g .  S e r .  4 : 1 8 3 - 1 9 3 .
128
M a r k l e ,  D. F .  1 9 7 5 .  Young w i t c h  f l o u n d e r ,  G l y p t o c e p h a l u s  
c y n o g l o s s u s , on t h e  s l o p e  o f f  V i r g i n i a .  J .  F i s h .  R e s .
Bd.  C a n .  3 2 : 1 4 4 7 - 1 4 5 0 .
M a r k l e ,  D. F .  1 9 7 6 .  P r e l i m i n a r y  s t u d i e s  on t h e  s y s t e m a t i c s  
o f  d e e p - s e a  A l e p o c e p h a l o i d e a  ( P i s c e s :  S a l m o n i f o r m e s ) .
P h .  D. d i s s e r t a t i o n .  C o l l e g e  o f  W i l l i a m  a n d  Mary  i n  
V i r g i n i a .  W i l l i a m s b u r g .  2 2 5 p .
M a r k l e ,  D. F . , a n d  J .  A. M u s i c k .  1 9 7 4 .  B e n t h i c - s l o p e  f i s h e s  
f o u n d  a t  9 00  m d e p t h  a l o n g  a t r a n s e c t  i n  t h e  w e s t e r n  N. 
A t l a n t i c  O c e a n .  M a r .  B i o l .  2 6 : 2 2 5 - 2 3 3 .
M a r k l e ,  D. F .  a n d  C. A. W e n n e r .  1 9 7 9 .  E v i d e n c e  o f  d e m e r s a l  
s p a w n i n g  i n  t h e  m e s o p e l a g i c  z o a r c i d  f i s h ,  M e l a n o s t i g m a  
a t l a n t i c u m , w i t h  c o m m e n t s  on d e m e r s a l  s p a w n i n g  i n  t h e  
a l e p o c e p h a l i d  f i s h  X e n o d e r m i c h t h y s  c o p e i . C o p e i a .  
1 9 7 9 : 3 6 3 - 3 6 6 .
M a r s h a l l ,  N. B.  a n d  T .  I w a m o t o .  1 9 7 3 .  F a m i l y  M a c r o u r i d a e ,  pp
4 9 6 - 6 6 2 .  I n :  F i s h e s  o f  t h e  w e s t e r n  N o r t h  A t l a n t i c .  Ed.
by D. M. C o h e n .  Mem. S e a r s  F o u n d .  M a r .  R e s .
M a r s h a l l ,  N. B. a n d  J .  C.  S t a i g e r .  1 9 7 5 .  A s p e c t s  o f  t h e
s t r u c t u r e ,  r e l a t i o n s h i p s  a n d  b i o l o g y  o f  t h e  d e e p - s e a  f i s h  
I p n o p s  m u r r a y i  ( f a m i l y  B a t h y p t e r o i d a e ) . B u l l .  Ma r .  S c i .
2 5 : 1 0 1 - 1 1 1 .
M a r s h a l l ,  N. B.  a n d  N. R.  M e r r e t t .  1 9 7 7 .  The  e x i s t e n c e  o f  a
b e n t h o p e l a g i c  f a u n a  i n  t h e  d e e p  s e a .  pp 4 8 3 - 4 9 7 .  I n :  A
v o y a g e  o f  d i s c o v e r y ,  G e o r g e  D e a c o n  7 0 t h  a n n i v e r s i t y  
v o l u m e .  E d .  by M. V. A n g e l .
M a u c h l i n e ,  J .  a n d  J .  D. M. G o r d o n .  1 9 8 3 a .  D i e t s  o f  t h e
s h a r k s  a n d  c h i m a e r o i d s  o f  t h e  R o c k a l l  T r o u g h ,  
n o r t h e a s t e r n  A t l a n t i c  O c e a n .  Mar .  B i o l .  7 5 : 2 6 9 - 2 7 8 .
M a u c h l i n e ,  J .  a n d  J .  D. M. G o r d o n .  1 9 8 3 b .  D i e t s  o f  c l u p e o i d ,  
s t o m i a t o i d  a n d  s a l m o n o i d  f i s h  o f  t h e  R o c k a l l  T r o u g h .
Ma r .  B i o l .  7 7 : 6 7 - 7 8 .
M c D o w e l l ,  S .  B. 1 9 7 3 .  O r d e r  H e t e r o m i  ( N o t a c a n t h i f o r m e s ) . 
pp 1 - 2 2 8 .  I n :  F i s h e s  o f  t h e  w e s t e r n  N o r t h  A t l a n t i c .
P a r t  6 .  E d .  by D. M. C o h e n .  S e a r s  F o u n d ,  f o r  Ma r .  R e s .
M e r r e t t ,  N. R.  a n d  N. B.  M a r s h a l l .  1 9 8 1 .  O b s e r v a t i o n s  on t h e  
e c o l o g y  o f  d e e p - s e a  b o t t o m - l i v i n g  f i s h e s  c o l l e c t e d  o f f  
n o r t h w e s t  A f r i c a  ( 0 8  - 2 7  N ) .  P r o g .  O c e a n o .  9 : 1 8 5 - 2 4 4 .
M i d d l e t o n ,  R.  W. 1 9 7 9 .  The  a b u n d a n c e ,  d i s t r i b u t i o n  a n d
b i o m a s s  o f  t h e  f a m i l y  M a c r o u r i d a e  i n  t h e  N o r f o l k  C a n y o n  
a r e a .  MA t h e s i s .  C o l l e g e  o f  W i l l i a m  a n d  Mary  i n  
V i r g i n i a .  W i l l i a m s b u r g .  7 2 p .
129
M i l l i m a n ,  J .  D . ,  0 .  H. P i l k e y ,  a n d  D. A. R o s s .  1 9 7 2 .
S e d i m e n t s  o f  t h e  c o n t i n e n t a l  m a r g i n  o f f  t h e  e a s t e r n  
U n i t e d  S t a t e s .  B u l l .  g e o l .  S o c . Am. 8 3 : 1 3 1 5 - 1 3 4 4 .
M u r d o c h ,  W. W. ,  S .  A v e r y ,  and  M. E.  B. S m y t h .  1 9 7 5 .
S w i t c h i n g  i n  p r e d a t o r y  f i s h .  E c o l o g y .  5 6 : 1 0 9 4 - 1 1 0 5 .
M u s i c k ,  J .  A. 1 9 7 9 .  C o m m u n i t y  s t r u c t u r e  o f  f i s h e s  on t h e
c o n t i n e n t a l  s l o p e  a n d  r i s e  o f f  t h e  M i d d l e  A t l a n t i c  c o a s t
o f  t h e  U . S .  Va.  I n s t .  M a r .  S c i .  S p e c .  S c i .  R e p t .  No.
9 6 .
N i e l s e n ,  J .  G.  1 9 6 5 .  On t h e  g e n e r a  A c a n t h o n u s  a n d  T y p h l o n u s  
( P i s c e s ,  B r o t u l i d a e ) .  G a l .  R e p t .  8 : 3 3 - 4 7 .
N i e l s e n ,  J .  G.  1 9 6 6 .  S y n o p s i s  o f  t h e  I p n o p i d a e  ( P i s c e s ,
I n i o m i )  w i t h  d e s c r i p t i o n s  o f  two new a b y s s a l  s p e c i e s .  
G a l .  R e p t .  8 : 4 9 - 7 5 .
P e a r c y ,  W. G. a n d  J .  W. A m b l e r .  1 9 7 4 .  Fo o d  h a b i t s  o f  d e e p -
s e a  m a c r o u r i d  f i s h e s  o f f  t h e  O r e g o n  c o a s t .  D e e p - S e a  R e s .  
2 1 : 7 4 5 - 7 5 9 .
P e a r c y ,  W. G . ,  D. L .  S t e i n ,  a n d  R.  S .  C a r n e y .  1 9 8 2 .  The
d e e p - s e a  f i s h  f a u n a  o f  t h e  n o r t h e a s t e r n  P a c i f i c  O c e a n  on 
C a s c a d i a  a n d  T u f t s  A b y s s a l  P l a i n s  a n d  a d j o i n i n g  
c o n t i n e n t a l  s l o p e s .  B i o l .  O c e a n o g .  1 : 3 7 5 - 4 2 8 .
P i n k a s ,  L . ,  M. S .  O l i p h a n t ,  a n d  I .  L .  K. I v e r s o n .  1 9 7 1 .  Food 
h a b i t s  o f  a l b a c o r e ,  b l u e f i n  t u n a ,  a n d  b o n i t o  i n  
C a l i f o r n i a  w a t e r s .  C a l i f .  F i s h .  Game F i s h .  B u l l .  1 5 2 :
1 - 1 0 5 .
P o l l o n i ,  P . ,  R.  H a e d r i c h ,  G. Rowe a n d  C.  H. C l i f f o r d .  1 9 7 9 .
t h e  s i z e - d e p t h  r e l a t i o n s h i p  i n  d e e p  o c e a n  a n i m a l s .  I n t .  
R e v u e  g e s . H y d r o b i o l .  H y d r o g r .  6 4 ( l ) : 3 9 - 4 6 .
R a y b u r n ,  R.  1 9 7 5 .  F o o d  o f  d e e p - s e a  d e m e r s a l  f i s h e s  o f  t h e  
n o r t h w e s t e r n  G u l f  o f  M e x i c o .  MS t h e s i s .  T e x a s  A & M 
U n i v .  1 1 9 p .
R o b i n s ,  C.  H. 1 9 6 8 .  The  c o m p a r a t i v e  o s t e o l o g y  a n d  e c o l o g y  o f  
t h e  s y n a p h o b r a n c h i d  e e l s  o f  t h e  S t r a i t s  o f  F l o r i d a .
P h . D .  t h e s i s .  U n i v .  o f  M i a m i .  1 4 9 p .
R o s s ,  S .  T.  1 9 7 8 .  T r o p h i c  o n t o g e n y  o f  t h e  l e o p a r d  s e a r o b i n ,  
P r i o n o t u s  s c i t u l u s  ( P i s c e s :  T r i g l i d a e ) .  F i s h .  B u l l .
7 6 : 2 2 5 - 2 3 4 .
S a l d a n h a ,  L.  1 9 8 0 .  R eg i me  a l i m e n t a i r e  d e  S y n a p h o b r a n c h u s
k a u p i  J o h n s t o n ,  1862  ( P i s c e s  S y n a p h o b r a n c h i d a e )  a u  l a r g e  
d e s  c o t e s  E u r o p e e n n e s .  C y b i u m 3e s e r i e .  8 : 9 1 - 9 8 .
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S a n d e r s ,  H. L . ,  R.  R.  H e s s l e r ,  G. R.  H a m p s o n .  1 9 6 5 .  An 
i n t r o d u c t i o n  t o  t h e  s t u d y  o f  d e e p - s e a  b e n t h i c  f a u n a l  
a s s e m b l a g e s  a l o n g  t h e  Gay H e a d - B e r m u d a  t r a n s e c t .
D e e p - S e a  R e s .  1 2 : 8 4 5 - 8 6 7 .
S a z o n o v ,  Yu.  I .  a n d  A. N. I v a n o v .  1 9 8 0 .  S l i c k h e a d s
( A l e p o c e p h a l i d a e  a n d  L e p t o c h i l i c h t h y i d a e )  f r o m  t h e  
t h a l a s s o b a t h y a l  z o n e  o f  t h e  I n d i a n  O c e a n .  T r u d y  I n s t i t .  
O k e a n o l .  1 1 0 : 7 - 1 0 4 .
S e d b e r r y ,  G.  R.  1 9 8 3 .  F o od  h a b i t s  a n d  t r o p h i c  r e l a t i o n s h i p s  
o f  a c o m m u n i t y  o f  f i s h e s  on t h e  o u t e r  c o n t i n e n t a l  s h e l f .  
NOAA T e c h .  R e p t .  NMFS S S R F - 7 7 3 .  5 6 p .
S e d b e r r y ,  G. R.  a n d  J .  A. M u s i c k .  1 9 7 8 .  F e e d i n g  s t r a t e g i e s  
o f  some d e m e r s a l  f i s h e s  o f  t h e  c o n t i n e n t a l  s l o p e  a n d  r i s e  
o f f  t h e  M i d - A t l a n t i c  c o a s t  o f  t h e  USA. Ma r .  B i o l .  
4 4 : 3 5 7 - 3 7 5 .
S c h o e n e r ,  T .  W. 1 9 7 1 .  T h e o r y  o f  f e e d i n g  s t r a t e g i e s .  Ann.  
Re v .  E c o l .  S y s t e m .  2 : 3 6 9 - 4 0 4 .
S i e b e n a l l e r ,  J .  F . , G. N. S o m e r o ,  a n d  R.  L.  H a e d r i c h .  1 9 8 2 .
B i o c h e m i c a l  c h a r a c t e r i s t i c s  o f  m a c r o u r i d  f i s h e s  d i f f e r i n g  
i n  t h e i r  d e p t h s  o f  d i s t r i b u t i o n .  B i o l .  B u l l .  1 6 3 : 2 4 0 -  
2 4 9 .
S t a i g e r ,  J .  C.  1 9 7 0 .  The  d i s t r i b u t i o n  o f  t h e  b e n t h i c  f i s h e s  
f o u n d  b e l o w  two  h u n d r e d  m e t e r s  i n  t h e  S t r a i t s  o f  F l o r i d a .  
P h .  D.  d i s s e r t a t i o n .  U n i v .  o f  M i a m i .  2 1 9 p .
S u l a k ,  K. J .  1 9 7 7 a .  A l d r o v a n d i a  o l e o s a , a  new s p e c i e s  o f  t h e
H a l o s a u r i d a e  w i t h  o b s e r v a t i o n s  on s e v e r a l  o t h e r  s p e c i e s  
o f  t h e  f a m i l y .  C o p e i a .  1 9 7 7 : 1 1 - 1 9 .
S u l a k ,  IC. J .  1 9 7 7 b .  T h e  s y s t e m a t i c s  a n d  b i o l o g y  o f
B a t h y p t e r o i s  ( P i s c e s ,  C h l o r o p h t h a l m i d a e ) w i t h  a r e v i s e d  
c l a s s i f i c a t i o n  o f  b e n t h i c  m y c t o p h i f o r m  f i s h e s .  G a l .
R e p t .  1 4 : 4 9 - 1 0 8 .
S u l a k ,  K. J .  1 9 8 2 .  A c o m p a r a t i v e  t a x o n o m i c  a n d  e c o l o g i c a l
a n a l y s i s  o f  t e m p e r a t e  a n d  t r o p i c a l  d e m e r s a l  d e e p - s e a  f i s h
f a u n a s  i n  t h e  w e s t e r n  N o r t h  A t l a n t i c .  P h .  D. 
d i s s e r t a t i o n .  U n i v .  o f  M i a m i .
S u l a k ,  K. J . ,  R.  E .  C r a b t r e e ,  a n d  J .  - C . B u r e a u .  I n  p r e s s .  
P r o v i s i o n a l  r e v i e w  o f  t h e  g e n u s  P o l y a c a n t h o n o t u s  
( N o t a c a n t h i d a e )  w i t h  d e s c r i p t i o n  o f  a new A t l a n t i c  
s p e c i e s ,  P o l y a c a n t h o n o t u s  m e r r e t t i .  C y b i u m ,  s e r  
3 ,  8 ( 4 ) .
S u l a k ,  K. J . ,  C.  A, W e n n e r ,  G. R.  S e d b e r r y ,  a n d  L .  Van
G u e l p o n .  I n  p r e p .  The  l i f e  h i s t o r y  a n d  s y s t e m a t i c s  
o f  d e e p - s e a ,  l i z a r d f i s h e s , g e n u s  B a t h y s a u r u s  
( S y n o d o n t i d a e ) .  S u b m i t t e d  t o  Can J .  Z o o l .
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S u l l i v a n ,  K. M. a n d  G. N. S o m e r o .  1 9 8 0 .  Enzyme a c t i v i t i e s  o f  
f i s h  s k e l e t a l  m u s c l e  a n d  b r a i n  a s  i n f l u e n c e d  by d e p t h  o f  
o c c u r r e n c e  a n d  h a b i t s  o f  f e e d i n g  a n d  l o c o m o t i o n .  Ma r .  
B i o l .  6 0 : 9 1 - 9 9 .
T y l e r ,  A.  V. 1 9 7 2 .  Food r e s o u r c e  d i v i s i o n  among n o r t h e r n  
m a r i n e  d e m e r s a l  f i s h e s .  J .  F i s h .  R e s .  B d . C a n .  
2 9 : 9 9 7 - 1 0 0 3 .
V o d o p i c h ,  D. S .  a n d  J .  J .  H o o v e r .  1 9 8 1 .  A c o m p u t e r  p r o g r a m
f o r  i n t e g r a t e d  f e e d i n g  e c o l o g y  a n a l y s e s .  B u l l .  M a r .  S c i .  
3 1 : 9 2 2 - 9 2 5 .
W e n n e r ,  C.  A. 1 9 7 5 .  The  o c c u r r e n c e  o f  e l v e r s  o f
S y n a p h o b r a n c h u s  a f f i n i s  on t h e  c o n t i n e n t a l  s l o p e  o f  N o r t h  
C a r o l i n a .  F i s h .  B u l l .  7 3 : 6 8 7 - 6 9 1 .
W e n n e r ,  C.  A. 1 9 7 6 .  A s p e c t s  o f  t h e  b i o l o g y  a n d  m o r p h o l o g y  o f
t h e  s n a k e  e e l ,  P i s o d o n o p h i s  c r u e n t i f e r  ( P i s c e s ,
O p h i c h t h i d a e ) .  J .  F i s h .  R e s .  B d . C a n .  3 3 : 6 5 6 - 6 6 5 .
W e n n e r ,  C.  A. 1 9 7 8 .  M a k i n g  a l i v i n g  on t h e  c o n t i n e n t a l  s l o p e
a n d  i n  t h e  d e e p  s e a :  l i f e  h i s t o r y  o f f  some d o m i n a n t
f i s h e s  o f  t h e  N o r f o l k  C a n y o n  a r e a .  P h .  D. d i s s e r t a t i o n .  
C o l l e g e  o f  W i l l i a m  a n d  Mary i n  V i r g i n i a .  W i l l i a m s b u r g .  
2 9 4 p .
W e n n e r ,  C.  A. 1 9 7 9 .  N o t e s  on f i s h e s  o f  t h e  g e n u s  P a r a l i p a r i s  
( C y c l o p t e r i d a e )  on t h e  M i d d l e  A t l a n t i c  c o n t i n e n t a l  s l o p e .  
C o p e i a .  1979  : 1 4 5 - 1 4 6 .
W e n n e r ,  C.  A. a n d  J .  A. M u s i c k .  1 9 7 7 .  B i o l o g y  o f  t h e  m o r i d
f i s h  A n t i m o r a  r o s t r a t a  i n  t h e  w e s t e r n  N o r t h  A t l a n t i c .  J .  
F i s h .  R e s .  B d . C a n .  3 4 : 2 3 6 2 - 2 3 6 8 .
W e r n e r ,  E.  E.  1 9 7 9 .  N i c h e  p a r t i t i o n i n g  by f o o d  s i z e  i n  f i s h
c o m m u n i t i e s .  JJ^n: P r e d a t o r - p r e y  s y s t e m s  i n  f i s h e r i e s
m a n a g e m e n t .  R.  H. S t r o u d  a n d  H. C l e p p e r ,  e d s . ,  S p o r t  
F i s h i n g  I n s t . ,  W a s h i n g t o n .  pp 3 1 1 - 3 2 2 .
A p p e n d i x 1 .  F i s h e s  e x a m i n e d i n body c o m p o s i t i o n s t u d y .
C r u i s e S t a t i o n  D a t e La t . L o n g . D e p t h L e n g t h
M y x i n e  g l u t i n o s a
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 3 7 0 , TL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 3 7 0 , TL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 2 8 0 , TL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 2 5 0 , TL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 3 5 0 , TL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 4 0 0 , TL
S y n a p h o b r a n c h u s k a u p  i
A L - 8 0 - 0 5 6 7 - V - 8 0 39 46 N 71 21 W 1130 3 3 3 , TL
A L - 8 0 - 0 5 6 7 - V - 8 0 36 46 N 71 21 W 1130 6 3 5 , TL
A L - 8 0 - 0 5 5 7 - V - 8 0 39 49 N 70 59 W 963 4 7 8 , TL
A L - 8 0 - 0 5 5 7 - V - 8 0 39 49 N 70 59 W 963 4 9 0 , TL
A L - 8 0 - 0 4 21 9 - V - 8 0 40 02 N 69 02 W 737 4 2 0 , TL
A D - 2 1 3 - 3 6383 2 - X I - 7 9 29 52 N 77 09 W 1026 4 4 2 , TL
A D - 2 1 3 - 3 6356 2 8 - X - 7 9 36 22 N 74 42 W 1035 4 3 9 , TL
A D - 2 1 3 - 3 6364 2 9 - X - 7 9 34 40 N 75 30 W 868 3 5 0 , TL
C I - 8 0 - 0 7 C041 1 5 - I X - 8 0 23 53 N 77 07 w 1341 3 6 0 , TL
C I - 8 0 - 0 7 C041 1 5 - I X - 8 0 23 53 N 77 07 w 1341 2 8 5 , TL
C I - 8 0 - 0 7 C041 1 5 - I X - 8 0 23 53 N 77 07 w 1341 3 8 0 , TL
V S - 7 9 - 0 3 12 - 37 25 N 74 38 w 1 5 5 0 5 7 9 , TL
S y n a p h o b r a n c h u s a f  f i n i s
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 1093 3 5 5 , TL
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 1093 3 3 0 , TL
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 10 9 3 3 5 0 , TL
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 1093 2 9 0 , TL
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 1093 3 6 0 , TL
C I - 8 0 - 0 7 C062 2 1 - I X - 8 0 29 46 N 77 09 w 918 3 5 5 , TL
C I - 8 0 - 0 7 C062 2 1 - I X - 8 0 29 46 K 77 09 w 9 18 3 4 0 , TL
C I - 8 0 - 0 7 C062 2 1 - I X - 8 0 29 46 N 77 09 w 918 3 2 5 , TL
S y n a p h o b r a n c h u s b r e v i d o r s a l i s
C I - 8 0 - 0 7 C001 2 9 - I I X - 8 0 25 23 N 77 01 w 2 42 3 4 7 0 , TL
C I - 8 0 - 0 7 C008 2 1 - I X - 8 0 24 14 N 76 06 w 1778 3 3 5 , TL
C I - 8 0 - 0 7 C008 2 1 - I X - 8 0 24 14 N 76 06 w 1778 6 4 0 , TL
A D - 2 1 3 - 3 6387 4 - X I - 7 9 29 08 N 78 57 w 830 4 7 3 , TL
C I - 8 0 - 0 7 C038 1 4 - I X - 8 0 24 38 N 77 32 w 1769 5 6 5 , TL
C I - 8 0 - 0 7 C009 2 - I X - 8 0 23 55 N 75 29 w 2 1 6 8 3 6 0 , TL
C I - 8 0 - 0 7 C008 2 - I X - 8 0 24 14 N 76 06 w 1787 3 5 7 , TL
C I - 8 0 - 0 7 C008 2 - I X - 8 0 24 14 N 76 06 w 1787 3 5 0 , TL
C I - 8 0 - 0 7 C008 2 - I X - 8 0 24 14 N 76 06 w 1787 4 1 5 , TL
I l y o p h i s b r  u n n e u s
' C I - 8 0 - 0 7 C039 1 4 - I X - 8 0 24 25 N 77 24 w 15 7 8 4 3 0 , TL
C I - 8 0 - 0 7 C041 1 5 - I X - 8 0 23 53 N 77 07 w 1341 4 2 5 , TL
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Appendix 1. Continued.
C r u i s e S t a t i o n  D a t e La t . Long . D e p t h L e n g t h
I l l y o p h i s ; b r u n n e u s  c o n t .
C I - 8 0 - 0 7 C041 1 5 - I X - 8 0 23 53 N 77 07 W 1341 3 4 0 , TL
S i m e n c h e l y s  p a r a s i t i c u s
A L - 8 0 - 0 5 21 9 - V - 8 0 40 02 N 69 02 W 737 2 7 5 ,TL
H a l o s a u r o p s i s  m a c r c h i r
A L - 8 0 - 0 5 6 7 - V - 8 0 39 46 N 71 21 W 1130 2 5 0 , GPL
V S - 7 9 - 0 3 8 1 3 - X I I - 7 9 37 25 N 74 38 W 1550 2 7 0 , GPL
V S - 7 9 - 0 3 8 1 3 - X I I - 7 9 37 25 N 74 38 W 1550 253 , GPL
V S - 7 9 - 0 3 8 1 3 - X I I - 7 9 37 25 N 74 38 W 1550 2 4 0 , GPL
V S - 7 9 - 0 3 8 1 3 - X I I - 7 9 37 25 N 74 38 W 1550 2 4 9 , GPL
A l d r o v a n d i a  a f f i n i s
C I - 8 0 - 0 7 C 0 1 2 3 - I X - 8 0 23 51 N 75 19 W 1856 1 3 5 , GPL
A l d r o v a n d i a  g r a c i l i s
C I - 8 0 - 0 7 C008 2 - I X - 8 0 24 14 N 76 06 W 1787 1 2 2 , GPL
C I - 8 0 - 0 7 C008 2 - I X - 8 0 24 14 N 76 06 W 1787 1 7 4 , GPL
C I - 8 0 - 0 7 C007 l - I X - 8 0 24 31 N 76 29 W 1683 8 2 , GPL
C I - 8 0 - 0 7 C007 l - I X - 8 0 24 31 N 76 29 W 1683 1 3 5 , GPL
A l d r o v a n d i a  p h a l a c r a
A D - 2 1 3 - 3 63 8 3 2 - X I - 7 9 29 52 N 77 09 W 1026 1 0 6 , GPL
A D - 2 1 3 - 3 6 3 8 3 2 - X I - 7 9 29 52 N 77 09 W 1026 1 0 5 , GPL
A D - 2 1 3 - 3 63 8 3 2 - X I - 7 9 29 52 N 77 09 W 1026 8 4 , GPL
A D - 2 1 3 - 3 6 3 8 3 2 - X I - 7 9 29 52 N 77 09 W 1026 1 3 3 , GPL
A D- 2 1 3 - 3 6 3 8 3 2 - X I - 7 9 29 52 N 77 09 W 1026 9 4 , GPL
A D- 2 1 3 - 3 6 37 3 3 1 - X - 7 9 32 36 N 76 37 W 1003 1 6 2 , GPL
A D - 2 1 3 - 3 6 3 7 3 3 1 - X - 7 9 32 36 N 76 37 W 1003 1 0 3 , GPL
N a r c e t e s  ;s t o m i a s
C I - 8 0 - 0 7 C038 1 4 - I X - 8 0 24 38 N 77 32 W 1769 4 9 5 , SL
A l e p o c e p h a l u s  a g a s s i z i i
V S - 7 9 - 0 3 8 7 - I X - 8 0 37 25 N 74 38 W 1550 2 8 9 , SL
A L - 8 0 - 0 5 25 9 - V - 8 0 39 58 N 68 54 W 1244 3 4 2 , SL
A D - 2 1 3 - 3 6 3 5 0 2 7 - X - 7 9 39 11 N 72 13 W 1031 2 3 5 ,SL
A D - 2 1 3 - 3 6 3 5 0 2 7 - X - 7 9 39 11 N 72 13 W 1031 3 0 0 , SL
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Appendix 1. Continued.
C r u i s e S t a t i o n  D a t e L a t  . Long  . D e p t h L e n g t h
C o n o c a r a m a c r o p t e r u m
C I - 8 0 - 0 7 C042 1 5 - I X - 8 0 23 48 N 77 04 W 1373 1 4 3 , SL
C I - 8 0 - 0 7 C042 1 5 - I X - 8 0 23 48 N 77 04 W 1373 1 3 5 , SL
C I - 8 0 - 0 7 C042 1 5 - I X - 8 0 23 48 N 77 04 W 1373 1 5 6 , SL
C I - 8 0 - 0 7 C007 l - I X - 8 0 24 31 N 76 29 W 1683 2 2 0 , SL
C I - 8 0 - 0 7 C011 3 - I X - 8 0 23 46 N 75 48 W 1790 1 7 5 , SL
C I - 8 0 - 0 7 C011 3 - I X - 8 0 23 46 N 75 48 W 1 7 9 0 1 5 0 , SL
C I - 8 0 - 0 7 C011 3 - I X - 8 0 23 46 N 75 48 w 1790 1 2 5 , SL
C h l o r o p h t h a l m u s  a g a s s i z i i
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 w 338 9 3 ,  SL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 w 338 9 3 , SL
B a t h y p t e r o i s  l o n g i p e s
C I - 8 0 - 0 7 C045 1 7 - I X - 8 0 26 30 N 76 05 w 4 7 7 7 1 4 5 , SL
C I - 8 0 - 0 7 C034 l l - I X - 8 0 26 09 N 75 25 w 4 5 3 9 1 2 5 , SL
B a t h y p t e r o i s  p h e n a x
C I - 8 0 - 0 7 C018 7 - I X - 8 0 22 45 N 75 34 w 2337 1 3 4 , SL
B a t h y p t e r o i s  b i g e l o w i
A D - 2 1 3 - 3 6387  4 - X I - 7 9 29 08 N 78 57 w 8 30 1 3 4 , SL
I p n o p s  m u r r a y i
C I - 8 0 - 0 7 C0 1 6 6 - I X - 8 0 22 55 N 75 14 w 2 4 4 3 1 1 0 . S L
C I - 8 0 - 0 7 C019 7 - I X - 8 0 22 33 N 75 35 w 25 6 5 8 0 ,  SL
C I - 8 0 - 0 7 C041 1 5 - I X - 8 0 23 53 N 77 07 w 1341 1 1 7 ,SL
B a t h y t y p h l o p s  m a r i o n a e
A D - 2 1 3 - 3 6 3 8 3  2 - X I - 7 9 29 52 N 77 09 w 1026 2 9 4 , SL
B a t h y m i c r o p s  r e g i s
C I - 8 0 - 0 7 C034 l l - I X - 8 0 26 09 N 75 25 w 4 5 3 9 1 0 9 , SL
C I - 8 0 - 0 7 C034 l l - I X - 8 0 26 09 N 75 25 w 4 53 9 1 1 0 , SL
L o p h i u s  a m e r i c a n u s
A D - 2 1 3 - 3 6 3 5 8  2 8 - X - 7 9 36 24 N 74 43 w 841 2 4 0 , TL
A D - 2 1 3 - 3 6 4 1 8  1 0 - X I - 7 9 36 51 N 74 39 w 143 1 6 0 , SL
A D - 2 1 3 - 3 6 4 18  1 0 - X I - 7 9 36 51 N 74 39 w 143 1 5 7 , SL
A D - 2 1 3 - 3 6 4 1 8  1 0 - X I - 7 9 36 51 N 74 39 w 143 2 1 0 , SL
A D - 2 1 3 - 3 6 4 18  1 0 - X I - 7 9 36 51 N 74 39 w 143 1 9 0 ,SL
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Appendix 1. Continued
C r u i s e S t a t i o n D a t e La t . Long . Dep t h L e n g t h
D i b r a n c h u s  a t l a n t i c u s
A D- 2 1 3 - 3 6370 3 0 - X - 7 9 33 25 N 76 21 W 627 1 0 4 ,SL
V S - 7 9 - 0 2 9 2 7 - I X - 7 9 36 40 N 74 41 W 500 1 4 9 , TL
V S - 7 9 - 0 2 9 2 7 - I X - 7 9 36 40 N 74 41 w 500 1 5 4 , TL
V S - 7 9 - 0 2 9 2 7 - I X - 7 9 36 40 N 74 41 w 500 4 8 ,  TL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 w 338 1 2 5 , SL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 w 338 6 0 ,  SL
AL-80  05 13 8 - V - 8 0 39 58 N 70 20 w 338 1 2 3 , SL
U r o p h y c i s c h u s s
A D - 2 1 3 - 3 _ _ _ 2 3 8 , SL
A D - 2 1 3 - 3 - — - - - 2 9 4 , SL
A D - 2 1 3 - 3 - - - - - 3 4 1 ,SL
A D - 2 1 3 - 3 6428 1 2 - X I - 7 9 39 23 N 74 41 w 100 2 9 2 , SL
A D - 2 1 3 - 3 6428 1 2 - X I - 7 9 39 23 N 74 41 w 100 3 2 5 , SL
U r o p h y c i s t e n u i s
A D - 2 1 3 - 3 _ _ _ _ _ 3 7 5 ,SL
A D - 2 1 3 - 3 6354 2 7 - X - 7 9 39 15 N 72 18 w 450 4 1 0 , SL
P h y c i s  c h e s t e r i
A D - 2 1 3 - 3 6352 2 7 - X - 7 9 39 11 N 72 16 w 845 2 2 9 , SL
A D - 2 1 3 - 3 6352 2 7 - X - 7 9 39 11 N 72 16 w 845 2 3 5 , SL
A D - 2 1 3 - 3 6352 2 7 - X - 7 9 39 11 N 72 16 w 845 3 2 3 , SL
A D - 2 1 3 - 3 6358 2 8 - X - 7 9 36 24 N 74 43 w 841 2 6 5 , SL
A D - 2 1 3 - 3 6358 2 8 - X - 7 9 36 24 N 74 43 w 841 2 5 7 , SL
A D - 2 1 3 - 3 6358 2 8 - X - 7 9 36 24 N 74 43 w 841 2 6 9 , SL
A D - 2 1 3 - 3 6358 2 8 - X - 7 9 36 24 N 74 43 w 841 2 8 6 , SL
M e r l u c c i u s  b i l i n e a r  i s
A D - 2 1 3 - 3 6418 1 0 - X I - 7 9 36 51 N 74 39 w 143 2 7 1 ,SL
A D - 2 1 3 - 3 6 4 1 8 1 0 - X I - 7 9 36 51 N 74 39 w 143 2 4 3 , SL
A D - 2 1 3 - 3 6418 1 0 - X I - 7 9 36 51 N 74 39 w 143 2 5 5 , SL
M e r l u c c i u s  a l b i d u s
A D - 2 1 3 - 3 6389 4 - X I - 7 9 29 00 N 79 47 w 624 1 8 2 , SL
A D - 2 1 3 - 3 6371 3 0 - X - 7 9 33 35 N 76 34 w 427 1 8 0 , SL
D i c r o l e n e i n t r o n i g r a
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 1093 2 3 4 ,SL
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 1093 2 3 0 , SL
C I - 8 0 - 0 7 C063 2 1 - I X - 8 0 29 06 N 77 08 w 1093 2 1 1 , SL
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Appendix 1. Continued
C r u i s e S t a t i o n D a t e La t . Long  . D e p t h L e n g t h
P o r o g a d u s s i l u s
C I - 8 1 - 1 3 D009 1 8 - X I - 8 1 21 27 N 74 21 W 2 71 4 1 3 0 , SL
C I - 8 1 - 1 3 D009 1 8 - X I - 8 1 21 27 N 74 21 W 2 7 1 4 1 1 0 , SL
C I - 8 1 - 1 3 D004 1 6 - X I - 8 1 21 57 N 74 46 w 2 7 28 1 2 0 , SL
B a s s o z e t u s  n o r m a l i s
C I - 8 1 - 1 3 D004 1 6 - X I - 8 1 21 57 N 74 46 w 2 7 2 8 1 5 7 , SL
B a s s o z e t u s  t a e n i a
C I - 8 1 - 0 3 D009 1 8 - X I - 8 1 21 27 N 74 21 w 2 7 1 4 1 8 5 , SL
A b y s s o b r o t u l a  e a l a t h e a
C I - 8 1 - 1 3 D016 2 3 - X I - 8 1 24 04 N 68 03 w 5 6 9 0 1 2 5 , SL
B a t h y o n u s n e c t o r a l i s
C I - 8 1 - 1 3 D007 1 7 - X I - 8 1 21 50 N 74 56 w 2 7 5 8 157 ,SL
C I - 8 1 - 1 3 D007 1 7 - X I - 8 1 21 50 N 74 56 w 2 7 5 8 1 4 3 , SL
C I - 8 1 - 1 3 D007 1 7 - X I - 8 1 21 50 N 74 56 w 2 7 5 8 1 2 2 , SL
C I - 8 1 - 1 3 D009 1 8 - X I - 8 1 21 27 N 74 21 w 2 7 1 4 1 4 0 , SL
C I - 8 1 - 1 3 D009 1 8 - X I - 8 1 21 27 N 74 21 w 2 71 4 1 4 0 , SL
A c a n t h o n u s  a r m a t u s
C I - 8 0 - 0 7 C011 3 1 - I X - 8 0 23 46 N 75 48 w 1 7 9 0 1 9 6 , SL
C I - 8 0 - 0 7 C011 3 1 - I X - 8 0 23 46 N 75 48 w 17 9 0 1 9 6 , SL
C I - 8 1 - 1 3 D009 1 8 - X I - 8 1 21 27 N 74 21 w 2 7 1 4 1 5 5 , SL
N e z u m i a  b a i r d i i
A D - 3 1 2 - 3 6344 2 6 - X - 7 9 39 50 N 60 55 w 10 3 5 45 ,HL
A D - 2 1 3 - 3 6344 2 6 - X - 7 9 39 50 N 60 55 w 1 03 5 5 3 , HL
A D - 2 1 3 - 3 6347 2 6 - X - 7 9 39 53 N 50 54 w 670 43 ,HL
A L - 8 0 - 0 7 15 8 - V - 8 0 39 53 N 69 47 w 436 15 ,  HL
A L - 8 0 - 0 7 15 8 - V - 8 0 39 53 N 69 47 w 4 3 6 15 ,HL
A D - 2 1 3 - 3 6347 2 6 - X - 7 9 39 53 N 70 54 w 6 7 0 4 0 ,  HL
A D - 2 1 3 - 3 6347 2 6 - X - 7 9 39 53 N 70 54 w 6 7 0 46 ,HL
A D - 2 1 3 - 3 6347 2 6 - X - 7 9 39 53 N 70 54 w 6 7 0 5 2 , HL
A D - 2 1 3 - 3 6383 2 - X I - 7 9 29 52 N 77 09 w 1 02 6 5 5 , HL
N e z u m i a  a e q u a l i s
A D - 2 1 3 - 3 6373 3 1 - X - 7 9 32 36 N 76 37 w 1 0 0 3 4 6 , HL
A D - 2 1 3 - 3 6373 3 1 - X - 7 9 32 36 N 76 37 w 1 00 3 4 2 , HL
A L - 8 0 - 0 5 17 9 - V - 8 0 39 54 N 69 42 w 377 1 2 , HL
A L - 8 0 - 0 5 17 9 - V - 8 0 39 54 N 69 42 w 377 1 6 , HL
A D - 2 1 3 - 3 6373 3 1 - X - 7 9 36 36 N 76 37 w 10 0 3 42 ,HL
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Appendix 1. Continued
C r u i s e  S t a t i o n  D a t e  L a t . L o n g .  D e p t h  L e n g t h
N e z u m i a  a e  q u a l i s  c o n t .
A D - 2 1 3 - 3 6373 3 1 - X - 7 9 36 36 N 76 37 W 1003 4 2 , HL
C o e l o r i n c h u s  c . c a r m i n a t u s
V S - 7 9 - 0 2 12 2 8 - I X - 7 9 36 38 N 74 39 W 640 6 0 , HL
V S - 7 9 - 0 2 12 2 8 - I X - 7 9 36 38 N 74 39 W 640 5 2 , HL
V S - 7 9 - 0 2 12 2 8 - I X - 7 9 36 38 N 74 39 W 640 4 6 , HL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 3 5 ,  HL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 4 4 , HL
A L - 8 0 - 0 5 13 8 - V - 8 0 39 58 N 70 20 W 338 31 ,HL
V S - 7 9 - 0 2 12 2 8 - I X - 7 9 36 38 N 74 39 W 640 61 ,HL
V S - 7 9 - 0 2 10 2 7 - I X - 7 9 36 37 N 74 40 W 630 5 6 , HL
A D - 2 1 3 - 3 6361 2 9 - X - 7 9 34 42 N 75 29 W 612 49 ,HL
A D - 2 1 3 - 3 6361 2 9 - X - 7 9 34 42 N 75 29 W 612 4 2 ,  HL
A D - 2 1 3 - 3 6361 2 9 - X - 7 9 34 42 N 75 29 W 612 52 ,HL
A D - 2 1 3 - 3 6361 2 9 - X - 7 9 34 42 N 75 29 W 612 4 8 ,  HL
A D - 2 1 3 - 3 6389 4 - X I - 7 9 29 00 N 79 47 W 624 5 0 , HL
A D - 2 1 3 - 3 6359 2 8 - X - 7 9 36 23 N 74 43 W 750 5 2 , HL
C o r y p h a e n o i d e s r u p e s t r i s
A D - 2 1 3 - 3 6344 2 6 - X - 7 9 39 50 N 70 55 W 1035 65 ,HL
A D - 2 1 3 - 3 6344 2 6 - X - 7 9 39 50 N 70 55 W 1035 9 3 , HL
A D - 2 1 3 - 3 6344 2 6 - X - 7 9 39 50 N 70 55 W 1035 94 ,HL
A D - 2 1 3 - 3 6344 2 6 - X - 7 9 39 50 N 70 55 W 1035 1 0 5 , HL
A D - 2 1 3 - 3 6 3 4 4 2 6 - X - 7 9 39 50 N 70 55 W 1035 1 3 3 , HL
A L - 8 0 - 0 5 5 7 - V - 8 0 39 49 N 70 59 W 963 6 5 ,  HL
A D - 2 1 3 - 3 6346 2 6 - X - 7 9 39 50 N 70 55 W 1035 80 ,HL
C o r y p h a e n o i d e s a r m a t u s
V S - 7 9 - 0 3 3 1 2 - X I I - 7 9 36 38 N 73 22 W 2 9 0 0 7 8 , HL
V S - 7 9 - 0 3 3 1 2 - X I I - 7 9 36 38 N 73 22 W 2 9 0 0 6 9 ,  HL
V S - 7 9 - 0 3 3 1 2 - X I I - 7 9 36 38 N 73 22 W 29 0 0 6 8 , HL
V S - 7 9 - 0 3 3 1 2 - X I I - 7 9 36 38 N 73 22 w 2 90 0 7 6 , HL
C o r y p h a e n o i d e s l e p t o l e p i s
C I - 8 0 - 0 7 C034 l l - I X - 8 0 26 09 N 75 25 w 4 5 3 9 1 0 5 , HL
C o r y p h a e n o i d e s  c a r a p i n u s
V S - 7 9 - 0 3 4 1 2 - X I 1 - 7 9 36 37 N 74 05 W 2 5 5 0 5 0 , HL
V S - 7 9 - 0 3 4 1 2 - X I I - 7 9 36 37 N 74 05 w 25 5 0 4 9 ,  HL
V S - 7 9 - 0 3 4 1 2 - X I I - 7 9 36 37 N 74 05 w 2 5 5 0 3 9 , HL
V S - 7 9 - 0 3 4 1 2 - X I I - 7 9 36 37 N 74 05 w 25 5 0 5 6 , HL
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Appendix 1. Continued.
C r u i s e  S t a t i o n  D a t e  La
A n t i m o r a  r o s t r a t a
V S - 7 9 - 0 3 8 1 3 - X I I - 7 9 37
V S - 7 9 - 0 3 8 1 3 - X I I - 7 9 37
V S - 7 9 - 0 3 4 1 2 - X I I - 7 9 36
V S - 7 9 - 0 3 4 1 2 - X I I - 7 9 36
V S - 7 9 - 0 3 4 1 2 - X I I - 7 9 36
A D - 2 1 3 - 3 6344 2 6 - X - 7 9 39
V S - 7 9 - 0 3 8 1 3 - X I I - 7 9 37
L y c o d e s  a t l a n t i c u s
V S - 7 9 - 0 3 9 1 4 - X I I - 7 9
V S - 7 9 - 0 3 9 1 4 - X I I - 7 9
V S - 7 9 - 0 3 9 1 4 - X I I - 7 9
V S - 7 9 - 0 3 9 1 4 - X I I - 7 9
L y c e n c h e l y s v e r r i l l i
V S - 7 9 - 0 2 10 2 7 - I X - 7 9 36
V S - 7 9 - 0 2 10 2 7 - I X - 7 9 36
V S - 7 9 - 0 2 10 2 7 - I X - 7 9 36
V S - 7 9 - 0 2 10 2 7 - I X - 7 9 36
V S - 7 9 - 0 2 10 2 7 - I X - 7 9 36
L y c e n c h e l y s p a x i l l a
V S - 7 9 - 0 2 12 2 8 - I X - 7 9 36
A L - 8 0 - 0 5 5 7 - V - 8 0 39
A L - 8 0 - 0 5 9 8 - V - 8 0 39
A L - 8 0 - 0 5 5 7 - V - 8 0 39
A L - 8 0 - 0 5 5 7 - V - 8 0 39
M e l a n o s t i g m a  a t l a n t i c u m
A L - 8 0 - 0 5 11 8 - V - 8 0 39
H e l i c o l e n u s  d a c t y l o p t e r u s
G l y p t o c e p h a l u s c y n o g l o s s u s
A D - 2 1 3 - 3 6 3 4 4 1 4 - X I - 7 9 39
A D - 2 1 3 - 3 63 4 4 1 4 - X I - 7 9 39
A D - 2 1 3 - 3 6 3 4 4 1 4 - X I - 7 9 39
A D - 2 1 3 - 3 6 3 4 4 1 4 - X I - 7 9 39
V S - 7 9 - 0 2 10 2 7 - I X - 7 9 36
Long . D e p t h L e n g t h
N 74 38 W 1550 2 9 5 , SL
N 74 38 W 1550 2 9 5 , SL
N 74 05 W 2 5 5 0 3 3 9 , SL
N 74 05 W 2550 3 7 0 , SL
N 74 05 W 2550 3 6 5 , SL
N 70 55 W 1035 3 7 0 , SL
N 74 38 W 1550 3 7 5 , SL
1375 29 7 ,TL
1375 2 5 2 , TL
1375 2 5 6 , TL
1375 3 1 0 , TL
N 74 40 W 630 1 4 3 , TL
N 74 40 W 630 1 7 8 , TL
N 74 40 W 630 1 9 2 , TL
N 74 40 W 630 1 6 5 , TL
N 74 40 W 630 1 8 1 ,TL
N 74 39 W 549 2 3 0 , TL
N 70 59 W 963 2 5 2 , TL
N 70 37 w 726 1 8 6 , TL
N 70 59 w 963 2 5 2 , TL
N 70 59 w 963 2 2 3 , TL
N 70 22 w 586 1 3 0 , TL
1 4 2 , SL
— 1 4 5 , SL
N 71 33 w 848 2 0 2 , SL
N 71 33 w 848 2 3 8 , SL
N 71 33 w 848 1 7 8 , SL
N 71 33 w 848 2 2 4 , SL
N 74 40 w 630 2 4 0 , SL
t .
25
25
37
37
37
50
25
37
37
37
37
37
38
49
51
49
49
53
46
46
46
46
37
A p p e n d i x  2 .  A b b r e v i a t i o n s  u s e d  i n  t e x t .
AFDW -  Ash f r e e  d r y  w e i g h t  
GPL -  G n a t h o p r o c t a l  l e n g t h  
HL -  Head  l e n g t h  
SL “ S t a n d a r d  l e n g t h  
TL -  T o t a l  l e n g t h
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Vita
The  a u t h o r  was  b o r n  on O c t o b e r  8 ,  1 9 5 4 ,  i n  C h a p e l  H i l l ,  
N o r t h  C a r o l i n a .  He a t t e n d e d  t h e  f i n e  p u b l i c  s c h o o l  s y s t e m  i n  
T r a v e l e r s  R e s t ,  S o u t h  C a r o l i n a .  I n  1 9 7 6  t h e  a u t h o r  g r a d u a t e d  
f r o m  F u r m a n  U n i v e r s i t y  a n d  e n t e r e d  t h e  m a r i n e  s c i e n c e  p r o g r a m  
a t  t h e  U n i v e r s i t y  o f  S o u t h  C a r o l i n a ,  r e c i e v i n g  a M a s t e r ' s  
d e g r e e  i n  1 9 7 8 .  He t h e n  e n t e r e d  t h e  P h .  D. p r o g r a m  a t  t h e  
C o l l e g e  o f  W i l l i a m  a n d  M a r y .  The  a u t h o r  i s  now e m p l o y e d  a s  a  
c r o s s - s t i t c h  t y c o o n .
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